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REPORT 


OF  THE 

WATER  SUPPLY  COMMISSION  OF  PENNSYLVANIA 

1913 


Office  of  tlie  Water  Supply  Commission, 

Harrisburg,  December  31st,  1913. 

To  His  Excellency  tlie  Governor  of  the  Commonwealth  of  I’enns}'!- 
vania : 

To  the  Members  of  the  Senate  and  the  House  of  Representatives  of 
the  Commonwealth  of  Pennsylvania: 

In  compliance  with  the  provisions  of  the  Act  of  the  General  As- 
sembly, approved  May  Itli,  190.5,  the  Water  Supply  Commission  of 
Pennsylvania  respectfully  submits  its  report  for  the  year  1913. 

JOHN  EIRKINRINE, 

Chairman. 

REN.IAMIN  K.  EOCHT, 

Vice  Chairman. 

THOMAS  J.  LYNCH, 

Secretary. 

ROBERT  S.  CONKLIN, 

Commissioner  of  Forestry. 

SAMUEL  G.  DIXON, 

Commissioner  of  Healtli. 
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CHAPTER  I. 


NEW  LEGISLATION. 

The  year  19 lo  was  marked  by  the  passag'e  of  several  important 
and  far-reacliing  laws  relating  to  the  work  of  the  Commission;  in- 
deed the  most  notewortliy  legislation  aifeeting  its  work  which  has 
been  enacted  since  the  Commission  was  organized  in  1905.  It  placed 
upon  the  Commission  duties  and  responsibilities  more  extensive  and 
of  greater  usefulness  than  all  previous  laws,  and  has  necessitated 
an  increase  in  the  employees  to  a force  several  times  that  lu'eviously 
engaged,  increasing  the  duties  of  the  members  of  the  Commission 
correspondingly.  Of  more  importance,  however,  is  the  fact  that 
under  these  laws  the  Commission  is  accomplishing  valuable  results 
and  is  able  to  return  to  the  Stale  beuelits  commensurate  with  the 
responsibilities  delegated  to  it. 

Inventory  of  Water  Resources. 

For  several  years  the  Commission  has  been  collecting  data  to  in- 
form itself  of  the  condition  of  the  water  supply  of  the  State,  but 
limited  appropriations  have  required  that  this  be  done  piecemeal. 
The  Legislature  of  1913  enacted  the  “Inventory  Act”  (see  page  18), 
which  provides  funds  and  tlie  necessary  powers  to  advance  this 
work,  so  as  to  determine  the  extent  to  which  the  water  resources 
of  the  State  are  now  being  used  and  their  manner  of  use.  This  is 
essential  for  determining  a policy  and  plan  to  follow  in  future  utili- 
zation of  and  supervision  over  the  streams  of  the  Commonwealth. 
Work  under  this  act  was  well  under  way  at  the  close  of  the  year, 
and  the  results  will  be  embodied  in  a special  report  to  be  ]>resented 
to  the  Legislature  of  1915.  This  law  marks  an  advance  by  recogniz- 
ing the  great  value  of  the  State’s  waters;  and  Pennsylvania  is,  so  far 
as  we  know,  the  first  state  to  undertake  such  a thorough  investiga- 
tion into  the  streams  and  their  utilization.  The  recommendations  of 
a Commission,  made  after  the  completion  of  such  an  inventory,  must 
be  authoritative  and  of  immediate  and  fwactical  value,  and  we  expect 
that  the  final  report  will  place  this  Commonweallh  in  the  lead  as 
to  the  course  it  pursues  in  the  future  respecting  this  valuable  natural 
resource. 

Dams. 

In  the  1912  report  the  Commission  sets  forth  the  work  which, 
under  orders  from  the  Governor,  was  done  during  that  year  in  in- 
specting dams.  Appreciating  the  necessity  for  a continuance  of 
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this  work,  the  Legislature  of  1913  passed  an  act  placing  the  con- 
struction of  danis  nnder  the  control  of  the  Commission,  and  provid- 
ing for  tile  investigation  of  existing  dams  to  determine  their  safety. 
The  act  provides  a lieavy  iienalty  for  failure  to  comply  with  orders  of 
file  Commission,  and  eiujiowers  it  to  remove  dangerous  structures 
at  the  owner’s  expense,  if  necessary.  A discussion  of  the  work 
done  nnder  this  act  and  a copy  of  the  act  itself  will  be  found  in 
Cliapter  III. 

Encroachments. 

By  an  act  pa.ssed  in  1907  the  Commission  was  given  jurisdiction 
over  encroachments  in  streams  of  certain  classes,  but  this  lacked  a 
t»enalty  jirovision  and  other  vital  features  to  assist  in  its  enforce- 
ment. The  .same  act  of  1913,  providing  for  dam  supervision,  also 
includes  comprehensive  provisions  for  jurisdiction  by  the  Commis- 
.sion  over  encroachments  along,  and  over  dumping  of  solid  wastes 
into,  the  streams;  jirovides  a heavj'’  jienalty,  and  includes  all  streams 
whose  drainage  areas  are  over  one-half  .square  mile,  except  the  tidal 
portion  of  the  Delaware  Liver  and  of  its  navigable  tributaries, 
which  are  controlled  by  special  State  and  City  of  Philadelphia 
boards.  A discussion  of  the  woi'k  done  in  1913  under  this  act  will 
be  found  in  Chapter  III. 

Pymatuning  Reservoir  Project. 

In  191 1 the  ( ’ommission  received  an  api)ropriation  to  apply  to  a 
survey  and  rei>ort  upon  the  feasibility  of  constructing  a reservoir 
in  Pymatuning  Swainj),  Crawford  County,  for  the  purpose  of  regu- 
lating the  tiow  of  the  Shenango  River.  This  report,  published  in 
1912,  indicates  this  as  an  attractive  and  useful  project.  The  Legisla- 
ture of  1913  enacted  a law  granting  the  neces.sary  powers  to  con- 
struct the  works,  but  the  appropriation  was  so  limited  as  to  prevent 
the  beginning  of  construction  until  further  funds  were  available. 
It  has  been  necessary  during  the  year  to  confine  work  on  this  pro- 
ject to  property  siirveys,  preparation  of  detail  i)lans  and  specifica- 
tions for  the  construction  features,  and  an  accurate  estimate  of 
cost.  This  is  such  a feasible  project,  and  the  conditions  in  the  valley 
of  the  stream  to  l)e  improved  have  been  so  thoroughly  studied  and 
show  such  a sti’ong  necessity  for  its  early  completion,  that  there 
should  be  no  hesitation  in  making  provision  for  its  construction. 
An  account  of  the  progress  of  the  work  in  1913  and  the  act  of  1913 
will  be  found  in  Chapter  IV. 

General  Powers. 

A law  was  enacted,  and  approved  July  7,  1913,  which  gave  the 
Commission  power  to  subpoena  -witnesses,  require  the  presentation  of 
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books  and  records  diid  otber^  officrai  iiiatte^’s  which  were  deemed 
necessary,  and  which  previous  acts  liad  failed  to  provide.  This  act 
will  be  found  on  page  2(»,  at  the  end  of  this  chapter. 

Flood  Warning. 

Following  the  flood  of  March,  1913,  which  wrought  great  damage 
in  Ohio  and  Western  Pennsylvania,  the  Legislatui-e  passed  an  act 
which  directs  the  Commission  to  issue  warnings  to  towns  along  the 
river  valleys,  foreca.sting  in  advance  the  coming  of  floods  and  their 
expected  maxinium  height  and  time  of  arrival.  This  work  has  been 
organized  and  the  Commission  is  equipped  with  the  necessary  in- 
formation to  give  timely  warnings  of  the  coming  of  floods  upon  the 
more  important  streams.  A description  of  the  methods  employed 
in  flood  forecasting  will  be  found  in  ChaiAer  V,  together  with  a copy 
of  the  act. 

Construction  Work. 

Two  small  pieces  of  construction  work  were  anthorized  l>y  the 
Legislature  of  1913.  One  for  the  imju'ovement  of  Sandy  Creek  and 
Sandy  Lake  outlet  in  Cj-awford  County,  to  prevent  frequent  over- 
flow and  damage  in  Sandy  Lake  P>orongh  by  floods,  and  the  other 
for  the  conpdetion  of  dikes  at  the  mouths  of  two  small  tributaries 
of  the  Delaware  Eiver  in  P.ucks  County.  Construction  has  not  yet 
been  started  under  the  provisions  of  these  acts,  although  the  plans 
and  sj)ecitications  have  been  prepared  for  the  Pucks  County  work. 
The  acts  authorizing  these  works  are  quoted  on  page  21. 

Discussion. 

The  ('ommission  is  now  equi])ped  with  power  to  secmre  improve- 
ment of  the  water  courses  of  the  State,  and  with  appropriations 
rendering  possible  the  enforcement  of  its  laws  in  a comprehensive 
manner.  The  intention  of  the  Commission  is  to  be  reasonable  in  its 
requirements  i-egarding  the  safety  of  dams  and  to  demand  increase 
in  the  proi)ortions  of  such  structures  within  the  standards  of  ap- 
proved engineering  practice.  Its  purpose  is  to  prevent  the  erection 
of  structures  inherently  weak,  and  to  cause  to  be  removed,  repaired 
or  strengthened  all  dams  which  show  indications  of  possible  failure. 

Pequests  have  been  received  for  copies  of  rules  or  standards  cover- 
ing the  design  and  construction  of  dams, — the  expectation  being  that 
the  Commission  has  adopted  certain  fixed  requirements  for  slopes 
and  widths  of  embankments,  slope  paving,  size  of  spillway,  proportion 
of  width  of  base  to  height  of  masonry  structures,  depth  to  carry 
excavation  for  foundations,  etc.  The  Commission  believes  it  is 
impracticable  to  establish  such  rules  or  standards,  because  condi- 
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tious  applicable  to  the  deKSigu'  aa’d  constru^tiPti  of  no  two  dams  ai'c 
exactly  alike;  and  it  favors  considering  each  dam  separately,  passing 
upon  tlie  plans  and  specifications  on  their  merits  for  the  locality  at 
which  the  structure  is  proposed,  and  in  accordance  with  local 
conditions,  as  applicable  to  probalile  run-off,  character  of  foundation, 
and  materials  available.  The  Commission  lias  certain  opinions  and 
standards  with  regard  to  the  design  and  construction  of  dams,  de- 
pending upon  the  locality  and  conditions  at  the  site,  and  endeavors 
in  its  analyses  and  requirements  to  conform  to  the  rules  of  estab- 
lished engineering  practice,  attaining  the  desired  results  by  insisting 
upon  competent  engineering  direction  for  important  dams.  Many 
applicants  for  the  approval  of  dams  do  not  understand  the  advantage 
of  securing  competent  ad\ice,  and  endeavor  to  save  money  by  em- 
ploying unskilled  assistance.  Money  spent  in  competent  engineering 
and  through  preliminaiy  imestigation  is  usually  money  saved. 

While  it  is  not  the  desire  of  the  Commission  to  work  hardship 
upon  individuals,  coriiorations,  or  municipalities  presenting  appli- 
cations for  legitimate  and  harmless  encroachments,  its  duty  is  to 
stop  the  former  practice  of  unlimited,  uncontrolled  and  unintelli- 
gent restriction  of  waterways.  Therefore  it  is  believed  that  through 
a proper  dissemination  of  information  concerning  the  effect  of  such 
restrictions,  the  applications  for  injurious  encroachments  will  de- 
crease. In  our  examinations  it  has  been  found  that  the  points  Where 
gieatest  restrictions  of  streams  occur  are  often  Avhere  the  most 
damage  is  Avrouglit  in  flood  time,  and  that  where  streams  pass 
(hrough  congested  city  districts,  overflow  causes  great  losses,  the 
banks  have  been  most  extended,  the  greater  number  of  bridges  and 
piers  obstruct  the  lloAV,  and  there  the  most  debris  is  dumped  into 
the  channels  and  tlie  beds  are  most  raised.  Througliout  the  State 
stream  beds  have  been  encroached  upon,  and  additional  ground  thus 
secured  without  compensating  the  State  and  Avithout  consideration 
of  injury  resulting  to  other  interests.  Industries  adjacent  to  creeks 
and  rivers  have  deposited  ashes  and  other  waste  so  as  to  reduce  the 
cross  section,  often  at  the  expense  of  riparian  OAvners  beloAA’-,  Avhen 
freshets  carry  this  material  to  points  where  its  lodgment  forms  bars 
or  reduces  the  cross  section  of  the  stream  and  causes  property 
damage  during  floods. 

Recommendations. 

The  advisability  of  giving  to  the  OAvners  of  dams  Avhich  have  been 
examined  and  approved  by  the  Commission,  or  which  have  been 
constructed  or  repaired  in  accordance  Avith  the  directions  of  the 
Commission,  a certiflcate  setting  forth  its  conclusions  and  opinion, 
lias  been  given  consideration,  the  practice  having  been  to  recede 
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and  file  the  lepoids  upon  dams  unless  alterations  are  necessary. 
The  Act  of  June  25,  lhl8,  <>ives  no  authority  to  the  Commission  to 
issue  a certificate  which  would  allay  douht  in  the  minds  of  tlie 
owners  as  well  as  in  those  of  ])eople  li\ing  below  the  structures. 
In  the  case  of  existing  dams,  de])endence  must  be  placed  upon  in- 
formation furnished  the  Commission  by  the  owners,  builders  and 
designers  of  the  structure,  regarding  foundations,  materials  and 
workmanship;  hence  the  \ alue  of  the  Commission’s  certificate  would 
be  dependent  partly  upon  the  authenticity  of  such  information,  but 
as  a rule,  insecure  features  of  dams  are  evidenced  by  external  ef- 
fects or  by  the  design  as  shown  on  the  plans.  If  legislative  pro- 
vision is  made  for  periodic  inspection  of  existing  dams  by  the  Water 
Supidy  Commission  and  the  issuance  by  it  of  certificates  of  ax)proval 
when  the  structures  are  found  to  be  stable,  then,  as  such  certificates 
must  be  based  partly  upon  information  from  the  owners  concerning 
the  manner  of  construction  and  materials  used,  this  legislation  should 
require  that  such  information  be  furnished  the  Commission  by  the 
owners  under  oath. 

The  Commission  believes  that  it  should  receive  from  the  Legislature 
definite  powers  to  determine  and  lay  out,  on  jdans  and  on  the 
ground,  lines  marking  the  location  of  river  hanks  through  congested 
districts,  so  fhat  the  stream  shall  have  ample  area  to  discharge 
anticipated  floods  with  minimum  damage,  and  the  Commission  should 
be  empowered  to  cause  the  removal  of  existing  obstructions  which  it 
finds  extending  beyond  such  lines.  The  law  now  provides  ample 
power  to  preve)it  the  placing  of  obstructions  beyond  such  lines.  Wifh 
snch  an  addition  to  its  present  powers  and  duties,  and  with  ample  ap- 
propriations to  proi»erly  carry  it  and  the  existing  statutes  into 
effect,  it  is  believed  a lasting  benefit  will  be  accomplished. 

By  the  end  of  1911  the  property  surve3^s,  timber  estimates,  design, 
and  accurate  estimate  of  cost  of  the  Pyniatuniug  Swmmp  Eeservoir 
project  will  be  completed  and  submitted,  and  it  is  recommended  that 
the  Legislature  x>i’Ovide  an  ample  airpropriation  to  bring  this  most 
advantageous  reservoir  to  early  completion. 

The  Commission  has  never  recommended  that  the  State  construct 
local  river  hank  inotective  woi-k,  Imt  several  appro})riations  have 
been  made  for  works  of  this  cliaracter.  In  no  case  lias  tlie  apxuo- 
priation  been  sufficient  to  make  a satisfactory  and  finished  piece 
of  work.  It  is  believed  that  provision  should  he  made  requiring 
communities  which  desire  aid  of  this  kind  to  make  apylication  to 
the  Water  Supply  Commission ; whereupon  surveys  would  be  made, 
])reliniinaiw  jdans  drawn,  and  fhe  amount  of  the  necessary  ajipro- 
ju-iation  determined  for  the  information  of  the  Legislature. 
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INM']XT()RY  ACT 

An  Act  defining  the  water  resources  of  the  Commonwealth;  pro- 
\ iding  for  the  iakhig  of  an  inventoiy  thereof  by  the  Water  Supply 
Commission  of  rennsylvauia ; vesting  in  said  Commission  certain 
powei-s  and  duties;  ]»roviding  jienalties  for  violation  of  this  act; 
and  making  an  appropriation  to  carry  the  same  into  efi'ect. 

Whereas,  Covernor  Tener,  in  liis  message  to  the  General  Assembly, 
]jas  called  attention  to  the  exi>ediency  of  taking  an  inventory  of  the 
water  resonrees  of  the  ( 'ommonwealth,  in  order  that  legislation  maj" 
be  enacted  to  iu'o\ide  for  their  conservation  and  utilization  under 
p]0]»er  State  control,  in  a matter  which  will  best  promote  the  inter- 
ests of  all  of  the  people  of  the  State;  therefore, — 

Section  1.  Be  it  enacted,  &c.,  That  the  term  “water  resources,” 
as  used  in  this  act,  includes  all  rivers,  streams,  and  nndergrouud 
waters,  and  all  bodies  of  surface  water,  either  in  whole  or  in  part, 
within  this  State. 

Section  '2.  It  shall  be  the  duty  of  the  tVater  Supply  Commission 
of  I’ennsylvania  to  make  a comidete  inventory  of  all  the  water 
resonrees  of  the  Commonwealth ; and  collect  all  pertinent  data, 
facts,  and  information  in  connectiorr  therewith;  and  to  classify, 
tabulate,  i-ecord,  and  presei  ve  (he  same;  aiul,  upon  the  basis  thereof, 
to  deteiiiiine  the  points  at  which  reservoirs  may  be  constructed  for 
the  pui-}iose  of  minimizing  fioods,  of  stoi-ing  and  conserving  water 
for  powei',  and  other  utilization  and  distribution  of  water  and 
water  jrower,  of  increasing  the  low  water  How  of  riveis  and  streams 
for  the  juirpose  of  navigation;  and,  generally,  to  devise  all  possible 
ways  and  means  to  conserve  and  develop  the  water  supply  and  water 
’resources  of  the  Commonwealth,  for  the  use  of  the  people  thereof. 
To  the  end  and  object  aforesaid,  the  said  Commission  shall  study, 
con.sider,  aiid  determine  upon  a public  ]>olicy  with  regard  to  the 
marketing  and  ecpiitable  distribution  of  the  water  to  be  derived 
from  the  water  resonrees  of  the  Commonwealth ; to  the  restoration, 
development,  and  imi)rovement  of  transportation  by  water;  to  the 
snjtply  of  water  for  domestic  and  industrial  use,  and  to  the  con- 
seiaation  of  water  resources  by  the  aid  of  foresfation.  The  Com- 
mission shall  present  a report,  in  writing,  to  the  next  se.ssion  of  the 
General  Assembly,  setting  forth  the  re, suit  of  such  inventory,  to- 
gether with  such  recommendations  and  suggestions  for  legislation, 
uiion  the  basis  thereof,  as  to  it  may  .seem  expedient  and  advi.sable. 
The  said  Commission  is  hereby  authorized  and  directed  to  publish, 
a]id  have  printed  for  general  distribution,  tive  thousand  copies  of 
such  rejtorf. 


19 


Section  3.  The  Water  Supply  Commission  of  Pennsylvania  shall 
employ  snch  persons,  expert  or  otherwise,  as  may  he  needed  for  the 
purpose  of  making'  the  said  inventory  and  report,  as  aforesaid,  and 
for  the  purpose  of  carrying  on  any  and  all  of  its  work  heretofore 
authorized,  or  that  may  he  hereafter  authorized,  and  at  such  com- 
pensation as  may  he  fixed  by  the  said  ('ommission. 

Section  4.  The  Water  Supply  Commission  of  Pennsylvania  is 
hereby  authorized  and  emjiowered  to  purchase  such  suj)plies  and 
material,  of  anj'  and  every  kind,  as  may  he  incidental  to  or  necessary 
in  the  prosecution  of  its  work,  if,  in  its  judgment,  it  is  necessary  in 
order  to  expedite  and  more  eiticiently  carry  on  its  work. 

Section  5.  In  the  ]>erformance  of  the  work  hereby  authorized,  the 
members  of  the  Water  Supjdy  Commission,  and  any  agent  or  em- 
ployee thereof,  are  authorized  to  enter  and  re-enter  upon  any  land 
or  premises,  and  may  make  any  survey  or  measurement,  or  collect 
any  data  deemed  necessary.  Any  })erson  who  shall  prevent,  or  at- 
tempt to  prevent,  any  such  entry  or  re-entry,  or  any  such  work 
aforesaid,  or  who  shall  destroy  or  deface  or  disturb  aiiy  mark,  stake, 
device  or  apparatus  used,  or  intended  to  be  used,  in  cai-rying  on 
said  work,  shall,  upon  conviction  thereof,  in  a summary  ])roceeding 
befoi’e  any  aldei  man,  magistrate  or  justice  of  the  peace  of  the  county, 
be  sentenced  to  pay  a fine  of  not  more  than  twenty-live  dollars,  with 
costs  of  prosecution,  or,  in  default  thereof,  shall  be  sentenced  to 
undergo  an  imprisonment  in  the  jail  of  the  county  for  a period  not 
exceeding  ten  days. 

Section  6.  The  sum  of  one  hundred  fifty  thousand  dollars,  or 
so  much  thereof  as  may  be  necessary,  is  hereby  specifically  appro- 
priated to  the  Water  Supi)ly  Commission  of  Pennsylvania  for  the 
purpose  of  carrying  out  the  jirovisions  of  this  act. 

Section  7.  AU  acts  and  parts  of  acts  inconsistent  with  this  act 
are  repealed. 

Approved — The  25th  day  of  duly,  A.  D.  1013,  in  the  sum  of 
150,000.  I withhold  my  ajiproval  from  the  remainder  of  said  ap- 
propriation because  of  insuflicient  State  revenue. 


JOHN  K.  TENEK. 
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ENABLING  ACT 

A Supplement  to  an  act,  entitled,  “An  act  creating  tlie  Water 
Supply  ( Ammission  of  Peunsylvauia,  defining  its  dufies,  fixing  the 
sco]»e  of  its  authority  and  ])owers,  and  making  an  appropriation 
for  tlie  payment  of  the  salaries  and  expenses  connected  there- 
with,” a])])roved  tlie  fourth  day  of  May,  one  thousand  nine  hun- 
dred live;  and  jiroviding  ])enallies  for  violations  of  this  act. 
Section  1.  Be  it  enacted,  Ac.,  TImt  the  Water  Supply  Commis- 
sion of  Bennsylvania  is  hereliy  authorized  to  iire])are  and  jniblish 
rules  and  regnlations,  defining  the  procedure  to  lie  followed  in  all 
mattei'S  pertaining  to  or  coming  within  its  powers  or  authority. 
All  hearings  shall  he  jmhlic,  and  the  Commission  may  at  its  dis- 
ci-etion  reipiiie  that  notice  of  any  apidication  jiresented  to  it,  shall 
he  imhlished  hy  the  a]iplicants,  in  at  least  one  newspaiier  of  general 
circulation  in  the  proper  county,  two  weeks  jirior  to  the  hearing. 
Said  notice  shall  include  the  iiur]>ose  of  the  aiijdicatiou,  names  of 
the  applicants,  location  of  the  proposed  work,  and  the  date  of  the 
hearing.  Sufiicient  proof  of  the  puhlication  thereof,  shall  he  filed  with 
the  Commission  jirior  to  the  hearing.  The  Commission  is  hereby 
em]»owered  to  snliiioena  witnesses  to  apjieai-  liefore  it  at  any  time, 
and  to  require  uinler  subpoena  the  production  of  hooks,  ](apers  and 
records  on  any  matter  coming  within  its  powers  or  authority.  Wit- 
nesses may  he  required  to  testify  under  oath  or  affirmation,  which 
may  he  administei'ed  hy  any  mendier  of  the  Commission ; and  any 
jierson  wilfnlly  swearing  falsely  in  any  ])roceeding  hefoi‘e  the  Com- 
mission shall  he  guilty  of  perjury. 

Section  2.  Any  person  who  shall  appear  at  any  hearing  or  in- 
vestigation held  hy  the  (Commission,  who  shall  refuse  to  he  sworn, 
or,  being  sworn,  shall  refuse  to  give  testimony  or  produce  any 
documentary  evidence  in  his  possession  or  custody  at  such  hearing 
or  investigation,  shall  he  gnilty  of  a misdemeanor,  and  upon  con- 
viction thereof,  shall  he  sentenced  to  pay  a fine  not  exceeding  five 
hundred  dollars,  or  undergo  an  imprisonment  in  the  county  jail,  not 
exceeding  one  year,  or  both,  at  the  discretion  of  the  court. 

Section  3.  In  the  exercise  of  the  powers,  or  in  the  performance  of 
the  duties  now  or  hereafter  conferred  or  imposed  by  law  on  the  said 
Commission,  the  said  Commission,  or  any  of  the  members  thereof,  its 
engineers,  employes,  or  any  other  agent  or  person  appointed  hy  it, 
shall  have  the  right  to  enter  and  re-enter  upon  any  land  or  premises, 
and  have  free  access  to  the  works,  structures,  buildings  or  grounds 
of  any  person  or  persons,  partnership,  association,  municipality, 
townshiy),  or  corporation,  within  this  Commonwealth,  and  to  make 
any  sur-vey  or  measurement  and  collect  any  data  or  information  which 
the  Commission  may  deem  necessary. 

Any  person  who  shall  prevent  or  obstruct,  or  attempt  to  prevent 
or  obstruct,  the  exercise  of  the  right  of  entry,  access  or  examination 


aforesaid,  shall  he  guilty  of  a violation  of  the  ])rovisions  of  this 
act,  and,  upon  conviction  thereof,  in  a summary  proceeding  before 
any  magistrate  or  justice  of  the  peace  of  the  proper  county,  shall 
be  sentenced  to  pay  a fine  of  not  less  than  fifty  dollars,  nor  more 
than  one  hundred  dollars,  or  to  undergo  an  imprisonment  in  the  jail 
of  such  county  for  a period  not  exceeding  thirty  days. 

Section  4.  All  acts  or  parts  of  acts  inconsistent  herewith  are 
hereby  repealed. 

Approved — The  7th  day  of  July,  A.  I).,  1913. 

JOHN  K.  TENER. 

BUCKS  COUNTY  HIKE  ACT 

An  act  making  an  appropriation  to  carry  further  into  operation 
the  provisions  of  an  act,  approved  the  fourteenth  day  of  June, 
one  thousand  nine  hundred  eleven,  entitled  “An  act  to  authorize 
the  completion  of  a dike  or  dikes  for  the  protection  of  property 
adjacent  to  the  Delaware  River,  in  Falls  Township,  Rucks  County, 
and  the  payment  of  all  monies  still  due  for  work  heretofore  done 
on  the  said  dike  or  dikes,  and  making  an  api)ropriation  therefor.” 
Section  1.  Be  it  enacted,  &c..  That  the  sum  of  ten  thousand  dol- 
lars (#]0,(K)0),  or  so  much  thereof  as  may  he  neces.sary,  is  hereby 
specifically  appropiiated  to  the  Water  Supply  Commission,  in  ad- 
dition to  the  amount  ai)propriated  in  the  act  ajiproved  the  fourteenth 
daj'  of  June,  one  thousand  nine  huudjed  eleven,  entitled  “An  act 
to  authorize  the  completion  of  a dike  or  dikes  for  th.e  protection  of  ]>ro- 
perty  adjacent  to  the  Delaware  River,  in  Falls  Township,  Bucks  Coun- 
ty, and  the  payment  of  all  monies  still  due  for  work  heretofore  done  on 
the  said  dike  or  dikes,  and  making  an  appropriation  therefor.”  This 
additional  approjuiation  to  he  used  in  carrying  further  into  effect 
the  pro\  isions  of  said  act,  and  towaids  completing  the  dike  or  dikes 
along  the  hank  of  the  Delaware  River  in  Falls  Townshij),  Bucks 
County,  as  therein  ])rovide<l ; and  for  the  purpose  of  paying  such 
monies  as  are  still  due  for  work  heretofore  done  on  said  dike  or  dikes 
as  heretofore  authorized  by  law,  and  as  provided  for  in  the  fourth 
section  of  said  act.  The  monies  hereby  appropriated  shall  be  ])aid 
under  the  same  terms  and  conditions  as  the  monies  approi>riated 
in  said  act. 

Approved — The  25th  day  of  July,  A.  D.  1913. 

JOHN  K.  TENER. 

SANDY  CREEK  EMPROYEMENT  ACT 
An  act  authorizing  the  Water  Supply  Commission  of  Pennsylvania 
to  study  the  conditions,  prepare  recommendations,  and  make  cer- 
tain improvements  of  Sandy  Creek,  in  Crawford,  IMercer,  and 
Venango  counties,  and  of  Sandy  Lake  outlet;  and  making  an  ajv 
])roy)riation  therefor. 

Whereas,  The  borough  of  Sandy  Lake,  Mercer  County  and  lands 
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adjacent  thereto,  are  seriously  damaged,  and  the  health  of  the  com- 
munity jeojiardized  and  im]»aire<l,  by  reason  of  frequently  recurring 
overtlows  of  Sandy  (heek  and  Sandy  Lake  outlet;  and, 

Whereas,  Said  commission  has  determined  that  these  conditions 
can  be  improved  hy  changes  in  the  channel  of  said  streams;  there- 
fore,— 

Section  1.  I’>e  it  enacted,  &c..  That  the  Water  Sui)i)ly  Commission 
of  Pennsylvania  is  lierel»y  authorized  and  directed  to  make  a 
tliorough  examination  of  the  j>resent  utilization  and  best  future 
development  and  use  of  Sandy  Creek,  and  to  determine  u])on  plans 
foi'  carrying  the  same  into  effect,  with  particular  reference  to  the 
improvement  of  flood  and  sanitaiy  conditions  at  Sandy  Lake  bor- 
ough and  surroiinding  territory. 

Section  2.  Upon  the  completion  of  said  examination,  the  said 
commission  is  hereby  directed  to  pi-epare  plans  and  a rejmrt  and 
submit  the  same  to  the  Governor  of  the  Commonwealth;  and,  if  he 
approves  of  the  same,  to  proceed  with  said  improvements  in  accord- 
ance with  the  ai)iu'oved  plan. 

Section  3.  No  moneys  shall  be  expended  for  construction  work, 
or  conti'acts  for  tlie  same  entered  into  iinder  the  provisions  of  this 
act,  unless  and  until  releases  have  been  obtained  from  the  owners 
of  i)ro[)ert3"  abutting  on  or  lying  in  the  channels  of  Sandy  Creek 
and  Sandy  Lake  outlet,  relieving  the  State  from  all  claims  for 
damage  which  may  be  said  to  result  fiom  any  work  done  under  this 
act,  and  also  i»ermitting  of  the  entrance  upon  said  lauds  for  the 
])nr[>oses  of  examination  and  construction  by  the  re])resentatives 
and  employes  of,  oi‘  contractors  for,  the  commission. 

Section  4.  The  sum  of  twelve  thousand  live  hundred  dollars 
(|12,50(l),  or  so  much  thereof  as  may  be  necessary,  is  hereby  a])pro- 
priated  for  the  ]uir]iose  of  making  said  examination,  ]»rei>aring  i)lans 
and  report,  and  constructing  the  work  recommended  therein;  said 
a[)i)ropriation  to  l)e  paid  by  the  State  Treasurer  on  warrants  of 
the  Auditor  General,  on  re(piisition  of  the  Water  Snj»ply  Commis- 
sion of  Penn.sylvania ; Provided,  however.  That  no  part  of  the  money 
hereby  ai)])roj»iiated  shall  become  available  until  satisfactory  evi- 
dence be  fninished  the  Auditor  tieneral  that  the  county  or  counties, 
municipality  or  munici])alities,  immediate!}"  affected  or  benefited  by 
said  improvement,  shall  fni-nish  sntticient  money  to  complete  the 
ju'oject. 

Aj»i)roved — The  25th  day  of  Jnly,  A.  I).  1913,  in  the  sum  of 
|lt),0(»0.  1 withhold  my  a])proval  from  the  remaijuler  of  said  ap- 

pro})riation  because  of  insufficient  State  revenue. 

JOHN  K.  TKNER. 
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CHAPTER  II. 

WATER  AND  WATER  POWER  COMPANIES. 

Tlie  Commission  apiproved  21  applications  for  the  incorporation 
of  water  and  water  p)ower  companies  and  1 agreements  of  merger 
in  1913.  Engineers  experienced  in  water  sn])ph’  and  water  })ower 
have  been  added  to  the  force,  in  connection  with  the  Inventory  of 
the  Water  Resources,  to  whom  lias  been  delegated  the  duty  of  mak- 
ing field  examinations  and  reports,  ujion  apj dications  for  tlie  incor- 
poration of  new  water  and  water  power  companies.  Exhaustive 
examinations  are  made  of  the  pdans  submitted,  of  the  cliaracteristics 
of  the  streams  proposed  to  be  used,  and  of  the  communities  to  be 
suj)pdied.  Tal)le  No.  1 presents  tlie  number  of  comi)anies  incor- 
porated with  the  app>roval  of  tlie  Commission  eadi  year  since  its 
creation,  and  the  present  status  thereof: 


TABLE  NO.  1. 

Number  of  Water  and  Water  Power  C'om])anies  Incorporated  Each  Year  from  May 
4,  1905,  to  December  31,  1913,  and  Their  Present  Status. 
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1913,  

23 

18 

72 

1 
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24 

Total  and  equivalent 

per  cent 

242 
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64 

7 

3 

SO 

33 

The  number  of  companies  formed  in  1013  was  less  than  in  any 
year  except  190S,  when  the  financial  panic  decreased  their  rate  of 
organization.  In  recent  years  many  of  the  new  chaiders  ajiplied 
for  are  for  permission  to  snpjdy  water  to  real  estate  developnnents, 
and  as  pnogress  along  this  line  has  lieen  restricted  during  1913,  the 
number  of  such  companies  formed  has  lieen  small.  The  new  piro- 
jects  are  usually  small  systems  affecting  the  water  sniijdy  of  the 
State  blit  little,  and  th.e  communities  served  are  nnimjiortant  vil- 
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lagcs,  lor  all  Ihe  large  towus  have  water  works  plants.  It  is 
noted  in  Table  2vo.  1 that  72  per  cent,  of  the  eonipanies  formed  in 
lull!  were  in  operation  at  the  close  of  the  year,  the  high  percentage 
being  explained  in  part  by  the  fact  that  many  of  them  were  operat- 
ing at  the  time  of  incoi'poration.  Another  explanation  of  this  is 
Unit  the  water  jiovvei'  companies,  which  are  inclnded  in  the  number 
incorporated,  are  nearly  all  oiieiatiug,  Avhich  has  not  been  the  case 
in  jirevious  years.  This  percentage  is  greater  than  for  any  year 
except  l!)lb,  even  though  those  formed  in  previous  years  have  had 
longer  time  to  construct  their  works. 

This  iiart  of  the  regular  work  of  the  Commission,  which  formerly 
was  important,  has  fallen  behind  that  of  the  Encroachment,  Dam, 
and  t^lreani  Caging  divisions,  whose  work  has  grown  in  quantity  and 
impioved  in  quality.  The  Commission  feels  that  its  most  imjiortant 
sphere  of  action  is  in  these  lines,  and  in  water  power.  Hood  control 
and  other  economic  issues  involved  in  the  conservation,  utilization 
and  regulation  of  tlie  streams;  while  the  question  of  water  supply  tor 
municipal  use,  in  so  far  as  the  incorporation  of  new  companies  and 
new  sutiplies  for  old  ones  is  concerned,  might  properly  come  under 
Ihe  I'ublic  Ser\ice  Commission  and  the  Department  of  Health,  res- 
[lectively.  The  Act  of  1!J((5  and  its  enforcement  by  the  Commission 
has  slopped  the  former^practice  of  organizing  water  and  water  power 
companies  for  speculation  X'lH'poses,  thus  realizing  the  original  pnr- 
liose  of  the  Act. 

The  Incorporation  of  Small  Plants. 

In  connection  with  applications  for  the  incorporation  of  small 
water  works  s3''stems,  the  question  has  arisen  as  to  whether  or  not 
lhe\'  are  Avorthy  of  being  dignified  by  incorporation.  These  com- 
panies are  usuallj^  tinauciall}^  Aveak,  and  often  cannot  give  the 
ser\ice  and  make  the  improvements  expected  of  an  incorporated 
company.  The  essentials  of  service  are  ample  water  of  good  quality, 
supplied  under  sufticient  pressure  throughout  the  populated  dist- 
rict. The  company  .should  be  strong  enough  to  extend  its  lines  as 
the  tOAvn  expands,  increase  its  water  supply  as  tlie  demand  groAvs, 
and  install  lire  protection  of  adequate  proportions  AA'hen  the  com- 
munit}"  is  readj^  to  jia}"  for  it.  Fire  service  requires  good  pressure, 
large  sizes  of  pipe,  and  storage  for  impouudiug  AA’ater  to  extinguish 
conflagrations.  A sj'Stem  designed  for  adequate  fire  protection  is 
more  than  anqde  in  all  these  particulars  for  domestic  service.  These 
small  companies  come  to  the  Commission  Avith  plans  showing  systems 
incapable  of  furnishing  adequate  lire  protection,  and  if  they  should 
be  permitted  to  be  so  built  AA’onld  reqAiire  reconstruction  Avhen  fire 
protection  had  to  be  furni.shecl.  The  Commission  has  taken  the 
[►osilion  that  these  AA’orks  should  be  so  designed  and  built  originally 
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as  to  permit  of  fire  protection  at  such  time  as  it  is  demanded,  and, 
for  that  reason,  requires  a certain  minimum  of  storage,  pipe  line 
diameter  and  pressure,  by  attaching  conditions  to  the  charters  Avhen 
they  are  approved.  This  procedure  often  increases  the  lirst  cost  of 
the  work  and  limits  the  net  returns  during  the  early  years,  but  in 
the  end  it  is  believed  to  be  beneficial  both  to  the  community  and  the 
water  company. 

Status  of  Companies  Incorporated  in  1913. 

Tables  Nos.  2,  3 and  4 show,  respectively,  the  water  companies 
incorporated  in  1913:  those  companies  in  Table  No.  2 which  are 
operating,  giiing  the  sonices  of  supply  and  character  of  works;  and 
the  consolidations  effected  among  water  supply  companies  during 
1913.  In  the  previous  reiiorts  of  the  Commission  water  power  com- 
panies have  been  included  in  this  table,  but  in  this  report  they  are 
ireated  separately. 
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Table  No.  2 shows  that  16  water  companies  were  incorporated  in 
1913,  all  of  which  are  for  the  supply  of  water  for  domestic  use. 
Twelve  of  these,  or  75  i)er  cent.,  are  engaged  in  serving  the  public, 
and  one  is  under  construction.  Five  were  formed  at  the  request  of 
the  Commissiou  to  cover  boroughs  and  townships  in  the  vicinity  of 
Lock  Haven,  which  were  being  supplied  In'  two  companies  wliose 
charters  did  not  cover  all  the  districts  supplied.  t)f  the  16  companies 
formed,  8 were  operating  previous  to  incorporation.  One  con- 
solidation by  merger  was  effected. 


28 


o 

a 

■73 

3 

> 


■Q 

h-i 

w 

H 


a 

73 


O 

Q 


a 

a 

72 


a 

p 

72 


t-  fcj 

OO 


•>  p t>>  c 

:a  5 

p 

ao 


§sa 

p p 

aoa 


fcXi 

a 

ft 

a 


>,  t>i  p fc- 

^ 

>>>a> 

ffj  c3  P S P 

t-  fc-  t-i  p 

oooao 


ft 

ft 

p 

72 


PI 

•■  o ♦ 

p fl  g 

P « P 


p VI  p 

a®c7 


” p -M  'p) 

».  p tH  3 ^ 

aft 


OJ  P 


'HQ 


P 

p 'cL<y 

3 <4-1 

M §t:.2 

' cu  b 

03  W K P 
P fcC  ^ 12 

^ .a  .a  5 ft 

o 't-  p a 

»-i  ft  ft  o 
a 72  72  72  H 


O 

o 

•'p 

flftS 

^ a 


p 
• o 
' 0-0 
.O  80 

P ^ O o fl  •§ 

w oJa  p p 

a bi.o  o a 


'•'  13  r 

OB 


■r  03  -rH  U<^ 

< p>ao 


VI 


§S 

d a 

•GS  - .6 

•P  ft  V ■ o 

3 ,-5  O O 

a p 

Qft  a >B 

'"l|.a 

Q '^■1  g oO 

a - 

03  ' ^ ^ ft 

c;  ftS  I? 

. P -P  t.  ^ ft 
- t.  ft  O M 
' p a 2^  • p 
Kg'^df: 
-S.o 


^7o^P  'oP  P 

Mc-i  a & ti®  a -o  ° q'  o 

Sa-Gg^a  gg^SW^ 


- dj  a ^ 


: o 3 


p-  p 2 ® a 3 


ft  , a>  ^ 7!  P p O'  ft 


Saa-g  £ a ” d --  .J 

wPOrto^p*^  ftp-  2 >■  > 

-^aaooQM  c/2QQp*--^ 


O o 
Q 


ft  CO  a 
: so  b0(5  . t. 

2g.2 

O I?  •,  fcw  ^ O) 

o ft  a>  ^ P 

H-“^« 

^ M ■ 


P P 


p 

S a 


P o 


” ® (§  a t,  .„  „ 

& a § 

ft'-i  <i>  cc  ft  O'  P 
cc  P ft  3 o p"  P 
<1 WHOO  WQ 


Q *Oft 

.2  . d g 

2 a>0  ^ > 

pa  ^d  ° 

O 

-fe 

Pft^^  O)  3 

t-<  O ft 

a'aB  p5 

+-’  2 -t-  o 

2 p 5£  ft  o 

ZPnKiSP 


a C<I  CO  ITS  L-- 


29 


Table  No.  3 shows  that  of  the  12  active  companies  8 receive  water 
from  runiiiiig  streams,  2 from  s])riiigs,  and  2 from  drilled  A^ells,  < 
operate  by  gravity  and  4 by  pumping,  while  1 is  operated  by  com- 
bined gravity  and  pumping.  These  12  charters  represent  only  t 
separate  systems,  as  5 of  them  operate  from  a single  source  of  sup- 
]dy  under  one  management,  and  2 others  operate  from  a single 

source. 
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Tal)le  No.  1 shows  that  one  consolidation  has  taken  place  among 
the  water  companies  during  the  year.  The  fact  that,  nnder  the  Act 
of  1309,  when  water  companies  consolidate  by  merger  or  sale  of 
rights  and  frajichises  they  lose  the  right  of  eminent  domain  as 
resjtects  water  rights,  has  probably  done  ninch  to  discourage  the 
consolidation  of  existing  corporations. 

New  Water  Power  Companies. 

During  the  year  9 applications  were  approved  for  the  incorporation 
of  water  power  companies,  which  is  a greater  nnmber  than  have 
been  approved  in  any  year  except  1912,  when  21  were  fcnmied.  Of 
these  9 com}ianies,  b are  classed  as  in  operation,  being  a far  greater 
proportion  than  in  any  ]»revions  jmar.  Table  No.  5 sliows  the  water- 
power charters  granted  each  year  since  1905,  and  tlie  present  status 
theieof.  It  is  to  be  noted  that  the  1 companies  incorporated  in 
1912  and  the  6 in  1913,  whicli  are  classed  as  operating,  are  not  new 
plants,  bnt  represent  the  incorporation  of  small  existing  works, 
in  which  the  procednre  has  l)een  to  obtain  a separate  cbarter  for 
each  township  concerned  in  the  development,  constituting  an  effort 
to  place  existing  jdants  in  conformity  with  the  laws  controlling 
and  affecting  water  power  companies.  No  new  power  plant  has 
been  coirstrncted  nnder  a water  power  cbarter  for  tbe  last  live  years. 
The  table  further  shows  that  39  out  of  52  water  power  comjianies, 
formed  since  May  1,  19tt5,  have  not  nsed  their  charters,  and  most  of 
them  have  therefore  lapsed  by  nou-nse.  Of  tlie  13  water  i»ower  com- 
panies which  are  operating  nnder  cliarters  ap])roved  by  the  Com- 
mission, only  one  was  entiielj'  l)uilt  snbse(iuent  to  getting  its  chai-ter; 
all  of  the  others  were  either  nnder  construction  or  alrea<ly  operating 
when  the  charters  were  secured. 

TABLE  NO.  5. 


Number  of  Water  Power  Companies  Iiicoi-porated  Each  Year  from  May  4,  1905  to 

December  31,  1913. 


Tear. 

Number  incorporated. 

Number  in  operation. 

Number  not  operating. 

1905,  

2 

0 

2 

1906  i 

3 

2 

1907  i 

0 

0 

3908;  

3 

1 

2 

1909,  

8 

0 

191l>;  

1 

0 

i9ii;  

3 

0 

1912;  

21 

4 

17 

1913 

9 

*6 

Total,  

52 

13 

39 

♦Five  of  these  companies  have  not  yet  legally  taken  over  the  property  of  the  electric  companies 
which  they  were  formed  to  supersede. 
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Of  the  !)  ebarteis  gnuited  in  11J13,  tliree  were  mergers  of  charter 
previously  approved,  but  under  wliich  water  power  rvas  not  yet  bein 
generated.  Five  cover  tliree  plants  which  have  been  operating  o 
Conestoga  Creek,  Lancaster  County,  under  electric  light,  heat  an 
power  charters;  and  one  covers  a plant,  under  construction  at  tli 
lime  ajiplication  was  made,  on  the  Schuylkill  River  at  Phoenixvilh 
The  li\e  charters  granted  for  Conestoga  Creek  have  been  classe 
as  in  operation,  although  the  property  has,  up  to  this  time,  nc 
been  transferred  to  the  new  companies. 

Table  No.  G shows  the  water  porver  companies  formed  in  191i 
(late  of  iiicorjtoration,  district  covered  by  charter,  and  present  statu 


TABLE  NO.  0. 

Water  Power  Companies  Incorporated  in  1913. 


Name. 

Date  of 
Incorporation. 

District  Covered  by 
Charter. 

Present  Status 

1.  ar.-nlford  Power  Co 

August 

24,  1913, 

Bradford  County  Merger, 

Not  in  operation 

1’.  r.iK'hanan  Water  & Power 
Co. 

May 

13,  1913, 

Lancaster  Township,  Lan- 
caster Co. 

Active. 

3.  Central  Brodhead  Power  Co., 

January 

21,  1913, 

Monroe  County  Merger,.. 

Active. 

4.  Hamilton  Water  & Power 
Co. 

May 

13,  1913, 

Manor  Township,  Lancas- 
ter Co. 

Active. 

5.  Lafayette  Water  & Power 
Co. 

May 

13,  1913, 

Pequea  Township,  Lan- 
caster Co. 

Active. 

C.  Lancaster  County  Water  & 
I*ower  Co. 

June 

9,  1913, 

Lancaster  County,  

Active. 

7.  Penna.-N.  Y.  and  N.  J. 
Power  Co. 

January 

21,  1913, 

Merger 

Not  in  operation 

S.  Ptioenix  Water  Power  Co.,  .. 

9.  Steveus  Water  & Power  Co., 

April 

May 

25,  1913, 

13,  1913. 

Upper  Providence  Town- 
ship, Montgomery  Co. 
Conestoga  Township, 

Lancaster  Co. 

Under  constructs 

Active. 

Table  No.  7 .shows  the  name,  district  supplied  with  power,  cap 
city  of  ]>lant,  and  stream  used  by  the  water  power  companies,  inco 
pointed  in  1913,  which  are  in  operation. 


Dim  and  Power  House,  Conestoga  Creek,  Rock  Hill  Plant 
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TABLE  NO.  7. 

Water  Power  Couipaaies  Incorporated  in  1913  which  are  in  Operation. 


Name. 


1.  jjdcl’anan  Water  & Power  Co., 

2.  Central  Brodhead  Power  Co., 

3.  Hamilton  Water  & Power  Co., 

4.  Lafayette  Water  & Power  Co., 

5.  Lancaster  County  Water  & 

Power  Co. 

6.  Sterens  Water  & Power  Co., 


Market  t applied. 


Lancaster  city  and  Ticinity 

Stroudsburg  and  vicinity 

Lancaster  city  and  vicinity 

Lancaster  city  and  vicinity 

Lancaster  city  and  vicinity,  

Lancaster  city  and  vicinity,  


Deduct  for  plants  counted  twice. 
Total 


Capacity. 

Stream 

Used. 

240  U.  P. 

Conestoga 

Creek. 

1,250  H.  P. 

Brodheads 

Creek. 

450  H.  P. 

Conestoga 

Creek. 

240  H.  P. 

Conestoga 

Creek. 

1,000  H.  P. 

Conestoga 

Creek. 

430  H.  P. 

Conestoga 

Creek. 

3.630  H.  P. 

690  H.  P. 

2,940  H.  P, 

Table  No.  S shows  the  mergers  of  water  power  companies  which 
have  been  approved  by  the  Commission  during  1913,  none  of  the 
companies  included  in  these  consolidations  having  built  their  plants. 
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TABLE  NO.  8. 

Consolidatiou  of  Water  Power  Companies  Effected  During  1913. 
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Dam  and  Power  House,  Conestoga  Creek,  Wabank  Plant. 


Dam  and  Power  House  Brodheads  Creek, 


The  Water  Power  Situation  in  Pennsylvania, 

The  statistics  are  exceedingly  illmninating  ot  the  present  status 
ot  water  power  in  l*ennsylvania.  Tn  the  1!(12  leport  the  Commission 
called  attention  to  the  activity  in  this  State  in  the  promotion  of 
water  power  developments  on  a large  scale,  but  the  iigiires  for  IDl;! 
indicate  that  practically  no  advantage  has  been  taken  of  the  rights 
that  have  been  granted.  Tlsere  are  several  ex]>lanations  of  this 
condition,  the  most  important  of  which  is  probably  the  lack  of  the 
necessary  delinite  legislation  to  permit  of  imtting  through  the  huge 
operations.  XotAvithstandiiig  the  occupation  of  many  of  its  livei- 
valleys  b}'  railroads  and  communities,  Pennsylvania  offers  a numl>er 
of  apparently  excellent  sites  for  the  de\elopment  of  water  i»ower 
on  a large  scale,  and  for  smaller  ]>owers  on  the  secondary  tributaries. 
Advances  in  prime  movers  actuated  by  steam,  gas  or  oil  permit  the 
development  of  power  witli  small  fuel  consum])tion,  and  the  high 
speed  at  which  these  })iime  movers  operate  enables  the  use  of  direct 
connected  generators,  so  that  the  installation  cost  of  the  ecpiipment 
is  small  and  its  operating  cost  closely  competes  with  hydro-electric 
power.  Where  stream  regulation  is  practicable,  and  tire  average 
discharge  can  be  maintained  throughout  the  year,  hydro-electric 
machinery  can  obtain  a fair  utilization  of  the  possible  water  ]iower. 
In  the  absence  of  storage  to  maintain  this  regulation,  complementary 
plairts,  operatirrg  by  water  and  Iry  fuel,  make  u'aler  power  available 
which  otherwise  would  not  be  rernurrerative.  Gerrerally,  hydro- 
electric installations  nrirst  be  designed  to  compete  with  the  morlern, 
high  speed  plants  utilizing  fuel,  which  carr  be  located  iit  the  nridst 
of  a section  to  which  electricity  can  be  disti-ibuted,  whererrs  hydro- 
electric plants  must  develop  power  where  it  is  available  and  trarrsrnit 
it  for  distribution. 

The  Commission  took  the  positiorr,  durirrg  the  lirst  six  months  of 
the  year  that,  pending  the  passage  of  legislation  alfecting  water- 
power companies,  no  new  develojmients  should  be  authorized.  After- 
tire  Legislature  enacted  the  Water  Irrventory  law,  the  Corrrmissiorr 
was  convinced  that  its  previous  positiorr  should  be  nraintained  until 
the  applications  could  be  studied  irr  corrrrectiorr  witli  arr  irrverrtoiy 
of  the  developed  and  rrrrdeveloped  water-  powers  of  the  State. 
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CHAPTER  III. 

DAMS  AND  ENCROACHMENTS. 

Introduction. 

Under  the  provisioii.s  of  the  Act  of  May  28,  1907,  the  Water 
Sii}){i]y  (h-)mniis.sion  of  Peiinsjdvaiiia  exercised  limited  jurisdiction 
over  Ihe  coiisti-uctiou  of  encroachments  in  or  along  public  or  navigable 
ri\ers  or  streams  which  had  been  declared  public  highways.  Tliis 
act  did  not,  however,  include  all  streams  iu  the  Commonwealth,  nor 
provide  a penally  for  faihire  to  comply  with  its  provisions.  On 
September  30,  1911,  the  failure  of  a concrete  dam  on  Freeman's  Run, 
at  Austin,  resulted  in  a loss  of  77  lives  and  great  ]»ro]»erty  damage. 
Freeman's  Run  had  lieen  declared  a ]»ublic  highway  from  its  mouth 
in  Siiinemahoning  Creek  to  (he  north  line  of  the  farm  of  E.  O. 
Austin,  which  is  in  the  Borough  of  Austin,  so  that  the  dam  was  ap- 
proximately a mile  beyond  the  iioini  to  which  the  jurisdiction  of 
the  Commission  extended.  The  Commission  had  no  knowledge  of 
its  construction,  nor  of  the  condition  of  the  structure  subsequent 
thereto,  and  it  Avas  not  until  its  failure  that  attention  AA’as  di’aAvn 
to  it.  The  failure  jiroved  the  necessity  for  State  control  and  super- 
vision of  the  design  and  constiaiction  of  all  dams,  .so  that  the  public 
might  be  protected  against  similar  disasters.  The  Governor  AV'ent 
to  Austin  shortly  after  the  failure,  and  that  he  realized  the  im- 
portance of  State  sujtervision  and  control  over  dams  hereafter 
built,  and  also  of  determining  the  condition  of  existing  dams  so 
that  they  might  be  strengthened  and  made  safe,  AA'here  necessary,  is 
indicated  in  his  message  to  the  Legi.slature  of  1913,  in  which  he 
said : 

“On  Se])tember  39,  1911,  at  Airstin,  Potter  County,  a masonry  dam 
colla])sed,  resulting  in  the  destruction  of  the  toAvir  and  the  loss  of 
77  lives.  A similar  catastrophe  occurred  at  JohnstoAvu  in  the  year 
1889.  Remedial  legi.slation  to  prevent  the  recurrence  of  such  trage- 
dies should  be  enacted. 

“Immediately  upon  the  Airstin  dam  failure,  1 instructed  the  State 
Water  Su])ply  Commission  to  institute  an  examination  of  all  ex- 
isting dams  of  importance  in  Pennsylvania.  This  Commission  has 
declined,  with  my  approval,  to  sanction  the  issuance  of  a charter 
to  any  AA%ater  power  company,  until  the  Legislature  shall  have  had 
an  opiiortunity  to  consider  granting  authority  to  aid  the  Commis- 
sion to  effectively  control  dams  in  all  essential  matters  pertaining  to 
their  design,  construction,  and  operation. 
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“I  recommend  that  the  State  Water  Supply  Commission  be  given 
authority,  at  its  discretion,  or  on  i)etitioii  or  com]daint  of  citizens, 
to  pass  upon  the  design  and  cousti  uction,  and  to  control  the  opeia- 
tion  of  any  dam,  wall,  wing-wall,  wharf,  pier,  embankment,  al)utment, 
projection,  or  other  obstruction  to  be  built  in  or  along  any  river  or 
stream,  and  that  the  Commission  be  empowered  to  examine  all 
existing  dams  and  structures,  with  power  to  require  repairs  to 
insecure  structures,  or  to  direct  their  removal.’’ 

Shortly  after  the  Austin  dam  failure,  the  Governor  instructed  the 
Water  Supply  Commission  to  examine  all  important  dams  in  the 
Commonwealth,  to  pass  upon  the  plans  for  new  dams,  and  to  take 
necessary  steps  to  safeguard  life  and  property  from  similar  calami- 
ties. This  the  Commission  did  to  the  best  of  its  ability,  with  the 
limited  force  and  ax-'propriation  at  its  command,  until  on  June  25, 
1913,  a law  was  enacted  which  gave  the  Commission  complete  juris- 
diction over  firoposed  dams  and  other  water  obstructions,  and  author- 
ized it,  upon  conqilaint,  or  upon  its  own  initiative,  to  cause  an  ex- 
amination to  be  made  of  any  existing  dam  or  other  water  obstruction, 
on  any  stream  within  or  forming  a part  of  the  boundary  of  the  Com- 
monwealth, whose  drainage  area  is  greater  than  one-half  square  mile, 
except  the  tidal  waters  of  the  Delaware  Diver  and  of  its  navigable 
tributarie.s,  and  providing  for  the  violation  of  the  i)ro- 

visions  thereof.  This  act  follows: 

DAM  AND  ENCKOACHMENT  ACT 

An  act  providing  for  the  regulation  of  dams,  or  other  structures  or 
obstrirctions,  as  defined  herein,  in,  along,  acros.s,  or  projecting  into 
all  streams  and  bodies  of  water  wholly  or  partly  within,  or  form- 
ing part  of  the  boundary  of,  this  Commonwealth;  vesting  certain 
powers  and  duties  in  the  Water  Supx)ly  Commission  of  Pennsyl- 
vania, for  this  x^i^iipose;  and  i»roviding  x>enalties  for  the  violation 
of  the  provisions  hereof. 

Section  1.  Be  it  enacted  &c..  That  the  term  “water  obstruction," 
as  used  in  this  act,  includes  any  dam,  wall,  wing-wall,  wharf,  em- 
bankment, abutment,  x>i’ojection,  or  similar  or  analogous  structine, 
or  any  other  obstruction  whatsoever,  in,  along,  across,  or  x>rojecting 
into  any  stream  or  body  of  water  wholly  or  partly  within,  or  formiug 
part  of  the  boundary  of,  this  Commonwealth,  except  the  tidal 
waters  of  the  Delaware  Diver  and  of  its  navigable  tributai-ies. 

The  word  “construct"  shall  be  taken  to  mean  construct,  ei'cct, 
build,  xdace,  or  depo.sit.. 

Section  2.  Erom  and  after  the  pas.sage  of  this  act,  it  shall  la* 
unlawful  for  any  per.son  or  ])ersous,  piii-tnershi]),  association,  v(»r- 
poration,  county,  city,  borough,  town,  or  township  to  construct  any 
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(lain  01'  oilier  water  obstruction;  or  to  make  or  construct,  or  permit 
to  lie  made  or  constructed,  any  change  therein  or  addition  thereto; 
or  to  make,  or  permit  to  lie  made,  any  change  in  or  addition  to  any 
existing  water  obstruction;  or  in  any  manner  to  change  or  diminisli 
th('  course,  cuirent,  or  cross  section  of  any  stream  or  body  of  water, 
wholly  or  partly  within,  or  forming  a ]iart  of  the  boundarj’^  of, 
tliis  ( 'ommonwealtli,  excepd  the  tidal  rvaters  of  the  Delaware  River 
and  its  naiigable  trilmtaries,  without  the  consent  or  permit  of  the 
Water  Su])])ly  Commission  of  Pennsylvania,  in  writing,  previously 
oldained,  upon  written  ajiplication  to  said  commission  therefor. 

Section  3.  Eacli  apjilication  for  the  consent  or  permit  required 
by  tlie  second  section  of  this  act  shall  be  accomjianied  by  complete 
majis,  plans,  profiles,  and  S]»eci1ications  of  such  water  obstruction, 
or  of  file  said  changes  or  additions  proposed  to  be  made,  and  such 
otlier  data  and  information  as  the  commission  may  require. 

Section  4.  The  commission  shall  liave  ];ower  to  grant  or  with- 
h(dd  such  consent  or  ]iei'mit,  or  may  incorjiorate  in  and  make  a 
part  of  said  consent  or  ]termit  such  conditions,  regulations,  and  re- 
strictions as  may  be  deemed  by  it  advisable.  It  shall  be  unlawful 
to  construct  or  begin  the  construction  of  any  such  water  obstruc- 
tion, or  to  make  or  begin  an\’  change  or  addition  afoiesaid,  excejit 
in  accordance  with  tlie  terms,  conditions,  regulations,  and  restiic- 
tions  of  sucli  consent  or  jierniit,  and  such  rules  and  regulations, 
with  i-egard  to  said  consti uctions,  changes,  or  additions,  as  may  be 
lU'cscribed  by  tlie  commission. 

Hection  5.  Ppon  comjdaint,  or  ujioii  its  own  initiative,  the  com 
mission  shall  liave  power  to  cause  an  investigation  or  examination 
to  be  made  of  any  dam,  or  other  water  obsti  uction  now  existing  or 
hereafter  constructed.  If  the  Commission  sliall  determine  that 
sucli  dam  or  rvater  olistruction  is  unsafe  or  needs  repair,  or 
should  lie  removed  as  being  unsafe  and  not  susceptible  of  repair, 
the  commission  shall,  in  writing,  notify  the  owner  or  owners 
thereof  to  re]>air  or  r(uno\'e  tlie  same,  as  the  exigencies  of  the  case  may 
require;  such  vrork  to  be  commenced  and  pi-oceeded  with  to  com- 
pletion within  srrch  reasonable  time  as  may  be  jirescribed  in  such 
notice  by  the  commission.  And  it  .shall  tliereupon  be  and  become  the 
duty  of  such  owner  or  owners  to  comply  with  the  provisions  of  such 
notice. 

If  said  owner  or  owners,  notified  as  aforesaid,  shall  neglect  or 
refuse*  to  make  such  repairs  or  to  cause  such  removal,  or  if  said 
owner  oi-  owners  cannot  be  found  or  determined,  then  it  shall  be 
and  become  the  duty  of  the  commission  to  make  such  repairs  or 
cause  such  removal;  and  the  commission  may  thereafter  recover, 
in  the  name  of  the  Commonwealth,  from  the  owner  or  owners,  the 
said  cost  or  expense,  in  the  same  manner  as  debts  are  now  by  law 
recoverable. 


Section  (>.  If  the  coiulitioii  (»f  any  da.m  or  otlier  water  obstruction 
be  so  dangerous  to  the  ]iublic  safety  as  not  to  ]iermit  of  the  giving 
of  the  notice,  liereiuabove  provided,  to  the  OAvner  or  oAvners  ot 
sucli  obstiuctiou,  to  remove  sucli  dangerous  condition,  th.e  commis- 
sion sh.all  liave  poAver  to  remedy  such  condition  1(y  repair,  removal,  oz' 
otlierwise,  and  may  recover  the  cost  and  expense  thereof  from  tlie 
OAvner  or  oAvners  as  debts  ai-e  iioaa'  bA'  laAv  recoverable. 

Section  7.  Any  person  or  jiersons,  jtartnerslup,  association  or 
corporation,  county,  city,  borough,  toAvn  or  toAA'nsliip,  that  shall  do 
or  cause  to  be  done;  or  that  shall  fail,  neglect  or  refuse  to  do,  or 
cause  to  be  done,  any  act  or  thing  contrary  to  the  provisions  ot 
this  act;  or  that  shall  violate,  or  fail  to  com]*ly  Avith,  any  orde^ 
of  the  commission,  of  AA'hicli  due  notice  sh.all  be  given;  or  that  shall 
violate  any  of  the  provisions  of  this  act,  shall  be  guilty  of  a mis- 
demeanor; and.  upon  conviction  th.ereof,  shall  be  sentenced  to  pay 
a.  fine  of  not  more  Ilian  one  thousand  dollars,  or,  in  the  discretion 
of  tlie  court,  such  j eison  or  ]iersons.  or  the  members  of  such  partner- 
ship or  association,  or  the  officers  and  directors  of  sucli  corporation, 
oi-  the  officers  of  such  county,  city,  borough,  toAvn,  or  township,  as 
the  case  may  be,  sentenced  to  undergo  an  im])risonment  in  the  county 
jail  for  a jieriod  not  exceeding  one  year,  eitlier  or  both,  in  the  dis- 
cretion of  the  court. 

Section  8.  T'pon  application  of  the  commission,  verified  by  oath, 
or  affirmation,  the  court  of  common  pleas  of  any  conniy,  sitting 
in  equity,  may,  by  injunction,  enforce  the  coni]>liance  witli,  or  restrain 
the  violation  of,  any  order  or  notice  of  the  commission  made  ]!ni- 
snant  to  tlie  ]novisions  of  this  act,  or  restrain  the  viidation  or 
attempted  violation  of  any  of  the  pnovisions  of  this  act. 

Section  0.  The  ]Movisions  of  this  act  shall  not  pirohibit  the  placing 
in  any  pnirely  pi-ivate  stream,  having  a drainage  area  of  less  than 
one-h.alf  sqnaie  mile,  of  any  dam  or  olistrnction  that  cannot  in  any 
way  imiieril  life  or  ]*roperty  located  beloAA'  or  above  such  dam  or 
obstruction;  nor  shall  the  ju'ovisions  of  th.is  act  jirohiliit  the  making 
of  necessary  temporary  repairs  to  any  water  obstruction. 

Section  10.  All  acts  and  parts  of  acts  inconsistent  hereAvith  an* 
hereby  repealed  ; but  nothing  in  this  act  contained  shall  be  construed 
to  repeal  in  any  Avay,  or  in  any  Avay  alter  or  abiidge,  the  j>rovisions 
of  the  act  apjn-oved  the  tAA-enty-second  dav'  of  April,  one  thousand 
nine  hundred  and  five,  entitled  “An  act  to  preserve  th.e  purity  of  the 
AA'aters  of  the  State,  for  the  protection  of  the  jeablic  health,"  or  of 
an  act  approved  the  tAA’cnty-seventh  day  of  April,  one  thousand  nine 
hundred  and  five,  entitled  “An  act  creating  a De])artment  of  Health, 
and  defining  its  powers  and  duties;"  or  of  an  act  apjAioved  the 
thirteenth  day  of  Ajiril.  one  thousand  nine  hundred  and  five,  en- 
titled “An  act  providing  that  the  right  of  eminent  domain,  as  respects 
the  appropriation  of  streams,  rivers  or-  AA'aters,  or  the  land  covere<l 
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1 hereby,  sliall  not  be  exercised  by  water  companies  incorporated  by 
la^y;”  and  nothing  in  tliis  act  contained  shall  confer  upon  any  inuni- 
cipalily,  township,  or  cori»oration  whatsoever,  the  i)ower  to  take  or 
use  by  eminent  domain  ai\y  of  the  water  resources  of  the  Common- 
weallh,  or  any  of  the  land  covered  therebjn  And  nothing  in  this 
act  contained  shall  l)e  constiaied  to  vest  in  the  said  Water  Supply 
Commission  any  ]>owers  or  authority  heretofore  vested  by  law  in 
the  directors  of  the  J)e])artment  of  Wharves,  Docks,  and  Ferries, 
of  cities  of  the  lirst  class,  or  in  the  Board  of  Commissioners  of 
Navigation  for  the  Biver  Delaware  and  its  Navigal)le  Tributaries; 
but  the  said  directors  and  the  said  board  shall  have  the  power  and 
autliority  over  the  river  Delaware  and  its  navigal)le  tributaries  here- 
tofore confeiued;  and  nothing  in  this  act  contained  shall  be  con- 
strued to  repeal  in  any  way,  or  in  any  way  alter  or  abridge,  the 
provisions  of  the  act  approved  the  eighth  day  of  June,  one  thousand 
nine  hundred  and  seven,  entitled  ‘‘A  supplement  to  an  act,  entitled 
‘An  act  to  ]»rovide  for  the  better  government  of  cities  of  the  first  class 
in  tliis  Commonwealth,’  approved  tlie  lirst  day  of  June,  one  thousand 
eight  hundied  and  eighty-live;  creating  the  Department  of  Wharves, 
Docks,  and  Ferries,  for  tlie  improvement,  regulation,  and  supervision 
of  the  construct ioTi,  extension,  alteration,  maintenance,  and  use  of 
vharves,  piers,  Imlkheads,  docks,  slips,  basins,  ferries,  harbors,  and 
harbor  structures,  in  cities  of  the  lirst  class;  and  providing  for  the 
making  and  enforcement  of  lules  and  regulations,  and  lixing  certain 
jienalties  for  violation  thereof;  and  j)ioviding  for  the  ac(iuisition  of 
property  by  said  cities  Ity  pui'chase  and  by  condemnation,  for  cer- 
tain ])urposes;'’  or  of  an  act  approved  the  eighth  day  of  June,  one 
thousand  nine  hundred  and  seven,  entitled  “An  act  to  establish  a 
Board  of  Commissioners  of  Navigation  for  the  rivei-  Delaware  and 
its  navigable  trilmtaries ; regulating  their  jurisdiction  over  ships, 
vessels,  and  boats,  and  wharves,  jders,  bulkheads,  slips,  and  basins; 
;uid  exeni]>ting  cities  of  the  lirst  class  from  certain  of  its  provisions; 
and  making  an  a])pro])riatiou  therefor.” 

Appi-oved — The  25th  day  of  June,  A.  D.  1913. 

JOHN  K.  TENER. 

In  order  to  ex]>edite  the  work  under  the  act,  separate  divisions 
were  created  in  the  Engineering  Dei»artment,  to  be  called  the  Dam 
and  the  Encroachment  divisions. 

The  work  of  the  Dam  1 )ivision  is  contined  exclusively  to  the  con- 
sideration of  dams,  proposed,  in  ])rocess  of  construction,  or  previously 
built.  The  sites  of  proposed  dams  are  visited  and  the  plans  and 
S]»ecifications  analyzed  and  i)assed  upon.  If  a permit  is  issued, 
periodic  examinations  are  made  during  construction,  especially  at 
critical  stages  of  the  work,  to  see  that  the  plans  and  specifications 
are  followed  and  to  assure  faithful  and  intelligent  performance  of 
the  work.  This  division  also  makes  examinations  of  existing  dams. 
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secures  plans,  specificatious  and  iuformation  regarding  methods 
employed  and  materials  used,  and  reports  to  the  Commission  on 
their  condition  and  stability.  If  repairs  or  strengthening  is  ordered, 
the  plans  and  specitications  are  passed  upon,  and  examinations  are 
made  during  the  progress  of  the  work,  as  in  the  case  of  new  dams. 

The  Encroachment  Division  handles  all  of  the  woik  required  under 
this  act,  exclusive  of  dams.  The  sites  of  proposed  piers,  abutments, 
approach  fills  for  bridges,  retaining  walls,  fills,  and  other  water 
obstructions  are  examined,  and  i-ejiorts  are  submitted  to  the  Com- 
mission based  ujion  said  examiuations,  containing  recommendations 
with  legaid  to  ai)iiroval  or  disappioval  of  the  application  and  con- 
ditions to  he  made  part  of  the  permit.  AVheie  peniiits  are  issued 
examinations  are  made  during  construction,  for  the  purpose  of  seeing 
that  the  work  is  done  in  accordance  with  the  approved  plans  and 
requirements  of  the  Commission. 

DAM  DIVISION. 

Since  the  pas.sage  of  the  Dam  and  Encroachment  Act,  there  liave 
been  no  dams  of  magnitude  begun  or  built  in  renn.sylvania  without 
the  appioval  of  the  Water  Snp])ly  Commission.  Thirty-three  exist- 
ing dams  have  been  examined  to  determine  their  strength  and  con- 
dition, of  which  18  have  been  ordered  repaired.  This  legislation 
gives  the  Commission  comprehensive  jurisdiction  and  anijde  powers, 
and  the  enforcement  of  its  provisions  is  receiving  the  snpi»ort  of  the 
owners  of  dams  and  the  appreciation  of  the  public. 

Section  2 of  this  act  provides  that  it  is  nnlawfirl  to  construct 
a dam,  or  to  make,  or  permit  to  l)e  made,  any  change  in  or  addition 
to  an  existing  dam,  without  api)l3dng  to  and  receiving  the  consent 
or  j)ermit  of  tlie  Water  Supply  Commission.  Section  5 ])rovides 
for  the  examination  of  existing  dams,  either  upon  complaint  or  upon 
(he  initiative  of  the  Commission.  The  woik  of  the  Dam  Division 
is  divided  into  two  classes,  under  sections  2 and  5,  as  outlined  above, 
and  is  thus  classified  in  the  following  discussion: 

New  Work — Methods  Employed. 

New  work,  as  considered  by  the  ('ommissiou,  comprises  the  build- 
ing of  ju'opo.sed  dams,  and  the  reconstrnctioir  or  alteration,  repair 
or  stj  engtherring,  of  those  already  brrilt.  The  owner  s or  builders 
of  such  work  rnirst  file  arr  application  setting  forth  the  name  of  the 
persorr  or  persorrs,  partnership,  associatiorr,  corpor-ation,  coirrrty,  city, 
borough,  town,  or.  township  making  the  application;  whether  the 
application  is  for  the  corrstructiorr  of  a proposed  dartr  or-  for  a 
change  irr  or  addition  to  arr  existing  darn;  the  rranre  of  the  stream 
on  which  the  dam  is  to  be  brrilt;  the  exact  location  of  the  structure; 


and  the  purpose,  necessity  for,  and  a description  of  the  ju'oposed 
■work.  The  act  i^rovides  that  the  application  be  accompanied  by 
complete  maps,  plans,  protiles  and  specitications  of  the  proposed 
tlam,  or  of  any  changes  in  or  additions  to  an  existing  dam,  and  such 
other  data  and  information  as  the  Commission  may  desire.  In  the 
case  of  large  structures  the  Commission  requires  that  explorations 
be  made  by  means  of  test  pits  or  core  drillings,  to  determiue  the 
naiure  of  the  foundation  and  its  suitability  for  the  purpose  intended. 
'I'lie  plans,  specitications  and  data  submitted  must  be  in  sufhcieut 
detail  to  permit  of  clear  auaylsis  and  intelligent  consideratiou  of 
the  aiqdication. 

When  the  application  has  been  submitted,  and  the  plans,  speciti- 
ca lions  and  other  necessary  data  are  complete,  an  inspection  of  the 
site  is  made  by  a representative  of  the  Commission,  and  a careful 
examinaiion  is  made  to  determine  its  suitability  for  such  a structure, 
especially  uith  regard  to  the  foundation  as  indicated  by  the  test 
pits  or  core  drillings,  and  the  adaptibilit}’  of  the  available  materials 
tor  use  in  construction.  Foliorving  this  examination  a careful  study 
is  made  of  the  plans  and  specitications,  and  a report  is  prepared  for 
submission  to  the  Commission,  coniaining  the  recommendations  of 
ihe  engineer  with  regard  to  the  api»roval  or  disapproval  of  the  ap- 
[hication,  arrd,  whcae  approval  is  recorrrrnended,  certairr  conditions  are 
suggested  to  be  attached  to  the  permit.  Such  conditiorrs  nray  provide 
tor  changes  irr  the  plans  arrd  speciJicatiorrs  to  meet  the  requiremerrts 
of  the  t'ommissiorr,  arrd  may  demand  the  employment  of  a coirrpeterrt 
engirteer  to  be  orr  the  ground  during  construction,  to  interpret  the 
[)larrs  and  specitications,  to  require  faithful  performarrce  of  the  work, 
and  to  pass  upon  the  character  arrd  placing  of  materials.  When  the 
applicatiorr  is  ajqrroved  arrd  coirstruction  is  begurr,  examinations  are 
made  from  time  to  tirrre  by  represerrtatives  of  the  Commission  arrd 
Ihe  work  followed  carefully  from  comnrencenrent  to  cornpletiorr. 

liuring  the  year  there  were  received  21  ajrplications  for  permission 
to  construct  dams,  5 for  the  approval  of  dams  recently  completed,  and 
!;  j'or  permission  to  make  changes  in  or  alteratiorrs  to  existiirg  darns. 
Of  these  oh  applications,  23  were  approved,  and  including  one  filed 
in  11)12  a total  of  24  ap]dications  received  favorable  actiorr,  five  of 
which  were  for  dams  already  corrstr  rrcted  and  19  for  rrew  dams,  or 
changes  or  alferations  to  exisfing  structures,  leaving  12  applicatiorrs 
befor  e the  Comirrissioir  on  January  1st,  1914;  of  these  latter  4 had 
Ireerr  reitorled  irporr  arrd  held  under  adviserrrerrt,  3 held  pending  the 
subndssion  of  r'evised  plans,  arrd  the  remaining  5 had  been  recerrtly 
r'ecei\ed.  Of  the  10  rrew  darns  approved,  corrstruction  was  corn- 
ntenced  on  14,  2 were  abandoned,  arrd  it  was  the  evident  irrtentiorr 
lo  star-t  wor-k  of  the  other  3 early  irr  1914.  Of  the  14  uporr  which  Avork 
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was  started,  3 have  been  completed  and  6 nearly  so,  leaving  bnt  5 
upon  which  there  is  any  considerable  amount  of  work  remaining  to  be 
done. 

Table  IN’o.  0 .shows  the  applications  ndiich  have  been  received  for 
a])proval  of  the  construction  of  new  dams  or  for  changes  in  or 
additions  to  existing  dams,  the  location  of  said  structures,  the  date 
upon  which  the  application  was  received  and  of  the  examination  ])y 
a representative  of  the  Commission,  and  the  action  taken  l)y  the 
Commi.ssion  upon  said  a]>plications. 


Owner.  1 Location.  Date  Received.  Date  Examined.  I Action  of  Commission. 
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WATER  SUPPLY  COMMISSION  OF  PENNSYLVANIA 


MAP  SHOWING  LOCATION  OF  IMPORTANT  DAMS 


Table  No.  10  shows  the  examinations  which  have  been  made  by 
representatives  of  the  Commission  of  dams  under  construction,  for 
which  permits  had  previously  been  obtained. 


TABLE  NO  10. 

Examinations  of  Dams  Made  During  Construction  in  1913. 


Date 

Owner.  ' Location.  of  Exami- 

nation. 


1.  Apollo  Water  Works  Co., 


Tributary  of  Beaver  Eun, 
Co. 


1 


Westmoreland 


2.  Citizens  Water  Co 

3.  Columbia  and  Montour  Electric 

Co. 

4.  Colver  Water  Company,  


Cold  Stream,  near  Phillpsburg,  Centre  Co.,  [ 

Fishing  Creek,  near  Bloomsburg,  Columbia  i 
Co.  I 

Vetera  Branch  of  Black  Lick  Creek,  Cam-  ] 
bria  Co. 


5.  Evitts  Creek  Water  Company,  .. 
5.  Forged  Steel  Wheel  Company,  ... 

7.  Girard  Water  Company,  


Evitts  Creek,  Bedford,  Co 

Connoquenessing  Creek,  near  Butler,  But- 
ler Co. 

Dreshers  Eun,  Schuylkill  Co 


8.  E.  A.  Graves, 


Conneaut  Creek,  Springboro,  Crawford  Co., 


9.  Greenville  Water  Company, 

19.  City  of  Harrisburg,  

11.  City  of  Lock  Haven,  


Tributary  of  Little  Shenango  Eiver,  Mercer 
Co. 

Susquehanna  Eiver,  Dauphin  Co 

McElhattan  Dam,  Clinton  Co 


12.  Mahanoy  City  Water  Company,  ..  Messers  Eun,  Schuylkill  Co., 

13.  Mercersburg  Water  Company,  ...  Buck  Eun,  Franklin  Co 


14.  Mt.  Penn  Suburban  Water  Co., 


Tributary  of  Antietam  Creek,  Berks  Co.,  .. 


15.  North  Strabane  Water  Co., 

16.  Panther  Valley  Water  Co., 

17.  Penna.  Training  School,  ... 

18.  Eoaring  Creek  Water  Co.. 

19.  York  Water  Co.,  


Speers  Eun,  Washington  Co 

Nesquehoning  Creek,  Carbon  Co., 


Morganza  Eun,  Washington  Co., 


South  Branch  of  Eoaring  Creek,  Columbia 
Co. 

Codorus  Creek,  York  Co.,  


July 

18. 

Sept. 

5. 

Oct. 

16. 

Nov. 

26. 

Oct. 

31. 

Nov. 

14. 

Nov. 

8. 

Oct. 

17. 

Oct. 

30. 

Nov. 

12. 

Dec. 

12. 

Sept. 

2. 

Nov. 

25. 

Dec. 

23. 

Aug. 

13. 

Oct. 

17. 

Dec. 

10. 

Sept. 

22. 

Oct. 

27. 

Nov. 

21. 

Aug. 

4. 

Sept. 

20. 

July 

29. 

June 

12. 

July 

20. 

Oct. 

9. 

Dec. 

10. 

July 

25. 

Aug. 

6. 

Aug. 

27. 

Sept. 

16. 

Oct. 

24. 

Nov. 

20. 

Dec. 

15. 

Jan. 

2. 

July 

1. 

July 

8. 

Oct. 

14. 

Oct. 

29. 

Nov. 

17. 

Dec. 

16, 

Sept. 

4. 

Oct. 

18. 

Jan. 

3. 

July 

2. 

Oct. 

16. 

Aug. 

19. 

Sept. 

4. 

Oct. 

18. 

Nov. 

26. 

June 

11. 

Jan. 

17. 

Feb. 

7. 

Oct. 

13. 

Tables  Nos.  9 and  10  indicate  that  31  examinations  were  made  by 
representatives  of  the  Commission  in  connection  with  applications 
for  new  dams,  or  for  changes  in  or  additions  to  existing  dams,  and 
that  54  examinations  were  made  of  19  dams  which  were  under  con- 
struction in  1913  with  the  approval  of  the  Commission. 
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Followiiifi'  is  a biief  desciiptiou  of  the  dams  under  rousliuctioii  in 
191  d: 


Apollo  Water  Works  Co. 

The  Apollo  Water  Works  Dam  (Table  No.  9,  No.  2),  on  a 
tribnlai'j  of  Heaver  Run,  Westmoreland  County,  completed  in  Novem- 
ber, is  an  earlli  dam  with  concrete  coi-e  wall,  forming  a storage 
reservoir  witli  a capacity  of  10  million  gallons.  The  dam  is  300 
feet  long  on  the  ci  est,  19  feet  in  maximum  height,  10  feet  wide  on 
top,  with  1 on  2 slopes,  ]>rotected  on  the  up-stream  side  with  loose 
si  one  and  on  the  down  stream  side  with  grass.  The  spillway,  20 
feet  long  and  4 feet  deep,  is  at  one  end  of  the  dam,  and  has  a capacity 
for  flood  discharge  at  the  rate  of  1,000  second-feet  ])er  square  mile  from 
the  tribnfaiy  drainage  area  of  0.5  s(piare  mile. 

Columbia  & Montour  Electric  Co. 

The  Coinmbia  ft  Montour  Comiatny  Dam  (Table  No.  9,  No.  9),  on 
Fishing  (beek,  Coinmbia  tV)nnty,  is  a conqtosite  earth  and  timber 
crib  structure,  rebuilt  for  the  jmrpose  of  diverting  the  water  of 
Fishing  Creek  into  a canal  for  ]»ower  pnrp'oses.  Construction  work 
uas  conqdeted  in  December;  the  earth  or  old  section  is  575  feet 
long,  and  the  new  timber  ciib  or  spillway  section  is  760  feet  long. 
The  avei'age  height  is  11  feet,  and  the  maximum  height  15  feet. 

Citizens  Water  Co. 

The  Citizens  'Water  Com])any  Dam  (Table  No.  9,  No.  7),  on  Cold 
Stream,  near  l*hili])sburg.  Centre  Co.,  now  under  construction,  will 
b(*  an  earth  dam.  forming  a storage  reservoir  wdth  a capacity  of 
about  750,000  gallons.  The  dam  will  be  210  feet  long,  13  feet  high, 
and  10  feet  wide  on  top;  th.e  uivstream  slope  will  be  1 on  3 and 
]»aved  with  stone;  the  dowm-stream  slope  1 on  2 and  sown  with 
grass.  It  Avill  liave  a concrete  core-Avall,  and  a concrete  spilhvay 
section  near  the  middle  of  tlie  dam.  40  feet  long  and  4 feet  deep, 
which  wall  provide  for  a discharge  at  the  rate  of  280  second-feet  j)er 
S(]uare  ndle  fi  om  the  4 square  miles  of  tributary  drainage  area. 

Colver  Water  Co. 

The  Coh  er  'Water  Comjtany  Dam  (Table  No.  9,  No.  10),  on  the 
^Mtera  1 ‘ranch  of  Black  Lick  Creek,  in  Cambria  County,  now  under 
construction,  Avill  form  a storage  reservoir  with  a capacity  of  20 
million  gallons.  The  work  consists  of  reconstructing  an  old  mill- 
dam,  .535  feet  long  and  13  feet  high,  by  building  a cut-off  vAxall  aud 
new  embankment  having  a slope  of  1 on  2|,  paved  with  hand-laid 


Apollo  Water  Works  Company  Dam. 


Columbia  and  Montour  Dlectric  Company  Dam,  on  Fishing;  Creek. 


■*,1 


uz 


I'jvitts  Creek  Water  Company  Dam, 


stone.  The  spillway  at  one  end  will  l)e  100  teet  long  and  3 feet 
deep,  and  will  provide  for  a diseliarge  at  the  rate  of  300  second-feet 
per  square  mile  for  the  tributary  drainage  area  of  5.3  square  miles. 

Evitts  Creek  Water  Co. 

The  Evitts  'Water  Company  Dam  (Table  jSIo.  10,  Ko.  5j,  across 
Evitts  Creek,  Bedford  County,  is  a masonry  structure  built  for  the 
purpose  of  forming  a storage  reservoir  for  supplying  water  to  the 
city  of  Cumherland,  Md.  The  dam,  built  of  cyclopean  concrete,  is 
235  feet  long  on  toi)  and  S5  feet  high  above  the  bed  of  the  creek. 
The  capacity  of  this  reservoir  is  1,400,000,000  gallons.  The  spillway 
is  150  feet  long  and  9.1  feet  dee]>,  providing  for  a discharge  at  the 
rate  of  230  second-feet  per  square  mile  from  the  6G  square  miles 
above  it. 

Forged  Steel  Wheel  Co. 

The  Forged  Steel  Wheel  Coinpau}"  Dam  (Table  Iso.  9,  Ho.  12),  will 
be  a concrete  dam  of  ogee  t3'pe.  Its  total  length  is  155  feet,  135 
feet  of  which  will  be  an  over-fall  section  between  abutmeiits,  10  feet 
high.  The  crest  is  19.5  feet  above  the  foundation  and  10  feet  above 
the  bed  of  the  stream. 

Girard  Water  Co. 

The  Girard  Yvater  CompanV’  Dam  (Table  Ho.  9,  Ho.  13 j,  on 
Dresher’s  Bun,  Schujdkill  CounW,  now  being  built,  will  be  an  earthen 
structure  impounding  264  million  gallons.  It  will  be  about  700 
feet  long  on  top  and  63  feet  high.  The  crest  will  be  20  feet  wide 
and  the  slopes  1 on  2.  A concrete  and  puddle  cut-otf,  6 feet  thick, 
will  be  built  at  the  toe  of  the  uir-stream  slope,  and  the  face  paved 
with  12  inches  of  concrete,  except  the  upper  17  feet,  which  will  be 
covered  with  IS  inches  of  masonry.  The  spiilwa}"  at  one  end  of  the 
dam  will  be  15  feet  long  and  5 teet  deep ; its  capacity  being  550  cubic 
feet  per  second  and  the  tributary  drainage  area  1 square  mile. 

E.  A.  Graves. 

E.  A.  Graves  Dam  (Table  Ho.  9,  Ho.  14),  across  Coiiueaut  Creek, 
Crawford  County,  recentlj'-  completed,  is  of  earth  and  concrete,  foimi- 
ing  a pond  for  power  and  pleasure.  It  has  a spillway  section  130 
feet  long,  S feet  above  the  bed  of  the  creek,  beyond  which  a concrete 
gi-avity  section,  6 feet  higher,  extends  50  feet  to  the  hillside.  Ex- 
tending from  the  opposite  end  of  the  spidway  is  an  earth  dike, 
615  feet  long,  10  feet  wide  on  top,  with  1 on  2 slopes. 

Greenville  Water  Co. 

The  Greenville  Water  Company  Dam  (Table  Ho.  9,  Ho.  15),  on  a 
tributary  of  the  Little  Sheuaugo  Biver,  Mercer  County,  recently 
. completed,  is  a rebuilt  earth  structure,  forming  a reservoir  with  a 
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capacily  ol  aljDul  i;>  inilliou  gallons.  Tlie  dam  is  130  feet  long  on 
to]),  1(5.5  feet  liigh,  has  a to]>  width  of  12  feet,  and  slopes  of  1 on  2. 
The  u]>]>ei*  0 feet  of  the  n])-sti‘eam  slope  will  he  paved  and  the  down- 
stream slo]te  seeded.  The  spillway  is  in  rock  excavation  at  the 
west  end  and  is  35  feet  long  and  5.5  feet  deep.  The  drainage  area 
alio\e  the  dam  is  2.2  scpiare  miles,  and  the  sjdllway  capacity  1,580 
cnhic  feet  per  second  per  square  mile. 

Harrisburg  City. 

The  City  of  Harrisburg  Dam  (Table  No.  9,  No.  10),  across  the 
v^ns()nehanna  Diver  at  Dock  street,  Harrisburg,  will  be  a reinforced 
concrete  dam,  3.210  feet  long,  whicli  will  raise  the  low  water  in  the 
river  a]qu-oximately  4 feet  at  Dock  street,  for  the  x)urpose  of  creating 
slack  water  along  the  idver  front  of  the  city,  submerging  flats,  and 
otherwise  improving  sanitary  conditions  along  the  water  front  dur- 
ing low  stages  of  the  river.  Work  on  this  dam  can  be  carried  on 
oidy  during  low  stages  of  the  river,  and  it  is  probable  that  it  will 
he  comjdeted  dnring  1914.  It  will  consist  of  a series  of  concrete 
j'osts,  tied  into  the  rocky  river  l»ed,  and  on  them  reinforced  concrete 
deck  slabs  will  rest  on  a sloi»e  of  one  on  two. 

Lock  Haven  Water  Works. 

The  City  of  Lock  Haven  Dam  (Table  No.  10,  No.  11),  on  McEl- 
hattan  Dun.  (dinton  County,  will  he  an  earth  structure  with  a 
concrete  core-wall,  forming  a storage  reservoir  with  a capacity  of 
aliout  35  millio]!  gallons.  The  dam  will  he  400  feet  long  on  top,  and 
28  feet  high,  with  a toj^  width  of  20  feet.  The  upstream  slope  will 
he  1 on  2 and  ri]*ra])ped ; the  downstream  slope  1 on  3,  or  flatter. 
A concrete  s]»illway  will  he  hnilt  iiear  one  end,  91  feet  long  and  10 
feet  dee]».  which  Avill  have  a capacity  for  flood  discharge  at  the  rate 
of  030  second-feet  ]»er  square  mile  from  tlie  tributary  drainage  area 
of  15  s(|nare  miles. 

Mahanoy  City  Water  Co. 

The  Mahanoy  City  IVater  Company  Dam,  known  as  the  Lofty  Dam 
(Table  No.  10,  No.  12),  on  Messers  Dun,  Bchuylkill  County,  which 
is  being  raised,  is  an  earth  dam,  with  a clay  puddle  cut-off,  and 
will  be  1,100  feet  long  on  to]>  and  28  feet  high.  Tt  will  have  a top 
widdi  of  14  feet  and  a slope  of  1 on  2 on  each  side.  The  spillway, 
hnilt  in  excavation  at  one  end,  will  be  30  feet  long  and  5 feet  deep, 
and  will  piovide  for  a discharge  at  the  rate  of  600  second  feet  per 
square  mile  L-orn  the  tributary  drainage  ai‘ea  of  1.7  square  miles. 

Mercersburg  Water  Co. 

The  Mercersburg  Water  CoiujAany  Dam  (Table  No.  10,  No.  13), 
on  Buck  Dun,  Franklin  County,  completed  in  December,  is  an  earthen 
structure  with  a concrete  core-wall.  Tt  is  212  feet  long  and  24  feet 


Mercersburg  Water  Company  Dam. 


Pennsylvania  Training  School. 

The  I’ennsvlvaiiia  Tiaiuing  School  Daiu  (Table  Xo.  10,  No.  17), 
across  IMorgaiiza  Kuii,  Washington  County,  is  an  earthen  structure 
with  a concrete  core-wall,  tlie  reservoir  having  a capacity  of 
30,000,000  gallons.  This  dam  is  practically  completed  and  is  305 
feet  long  on  lop  and  24  feet  in  maximum  height.  The  crest  is  12 
feet  wide  and  the  slopes  are  1 on  2;  the  upstream  slope  paved  with 
brick  and  the  downstream  slope  seeded.  It  has  a semicircular  spill- 
way of  11.5  feet  radius,  discharging  into  a waste  channel  excavated 
in  tlie  rock  at  one  end.  Tlie  capacity  of  this  spillway  is  950  cubic 
feet  ]ter  second  per  square  mile,  and  the  drainage  area  of  the  stream 
above  the  dam  is  2.2  sciuare  miles. 

Roaring  Creek  Water  Co. 

The  Roaring  C'reek  Water  Company  Dam  (Table  No.  10,  No.  18), 
across  tlie  ►South  Branch  of  Roaring  Creek,  Columbia  County,  was 
raised  8 feet,  the  capacity  of  the  enlarged  reservoir  being  600  million 
gallons.  This  structure  is  an  earthen  embankment  with  a concrete 
core-wall,  and  a clay  puddle  wall  midway  between  the  core-wall  and 
the  ui)stream  toe.  It  is  750  feet  long  and  has  a maximum  height 
of  35  feet.  The  width  of  the  crest  is  20  feet,  the  upstream  slope  is 
1 on  1 for  the  raised  [tortion,  below  which  it  is  1 on  3.  The  down- 
stream slope  is  1 on  3 for  the  raised  portion,  below  which  it  is  1 on 
5.  The  spillway,  at  one  eml,  is  60  feet  long  and  9 feet  deep,  beyond 
^\ilich  is  an  emergency  spillway  80  feet  long  and  8 feet  deep.  The 
combined  cajjacity  of  the  two  sjullways  is  4,460  cubic  feet  per  second, 
and  they  piovide  for  a discharge  at  the  rate  of  510  second-feet  per 
square  mile  from  the  tributary  drainage  area  of  8.75  square  miles. 

York  Water  Co. 

The  York  Y/ater  Comitany  Dam  (Table  No.  10,  No.  19),  on  Dunkard 
Branch  of  Codorus  Creek,  York  County,  is  an  earthern  structure 
with  a concrete  core-wall,  which  im]iounds  900  million  gallons.  It  is 
660  feet  long,  44  feet  in  maximum  height,  and  has  a top  width  of  24 
feet,  upon  which  is  an  18  foot  I’oadway.  The  upstream  slope  is  1 
on  24  and  paved  with  concrete;  tlie  downstream  slope  is  1 on  2 and 
seeded.  The  spillway,  at  one  end,  is  190  feet  long  and  7 feet  deep, 
and  is  spanned  by  a concrete  bridge  carrying  a public  highway. 
The  spillway  has  a capacitj^  of  8,670  cubic  feet  per  second,  and  as 
the  trilmtary  drainage  area  is  45  square  miles  it  will  carry  a flood 
flow  at  the  rate  of  193  second-feet  jier  square  mile. 

Examination  of  Existing  Dams. 

Prior  to  the  passage  of  the  Act  of  June  25,  1913,  and  subsequent 
to  the  failure  of  the  Austin  Dam,  12  examinations  of  existing  dams 
were  made  by  order  of  the  Governor,  7 of  these  were  due  to  complaints 


York  Water  Company  Dam. 
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from  residents,  living  below  the  dams,  who  were  doiihtfnl  as  to  their 
condition  and  fearfn!  that  they  might  fail  and  cause  loss  of  life 
and  destruction  of  property.  One  examination  was  made  in  response 
to  a request  from  the  owners  of  a dam,  and  fonr  npon  the  initiative 
of  the  Commission. 

The  Act  of  June  25,  1912,  gave  the  Commission  power  to  examine 
any  existing  dam,  either  upon  complaint  or  npon  its  own  initiative; 
and  Section  5 of  this  act  provides  that  if  the  Commission  should  find 
a dam  unsafe,  or  in  need  of  repair  or  removal,  it  conld  order  the 
owner  oi-  owners  theieof  to  rejtair  or  remove  the  same,  as  the  ex- 
igencies of  the  case  might  require,  sncli  work  to  he  begun  and  pro- 
ceeded witli  to  completion  within  sncli  reasonable  time  as  might  he 
prescribed  by  the  Commission.  This  section  of  the  act  also  provides 
that  if  the  owner  or  owners,  notilied  as  aforesaid,  neglect  or  refuse 
to  comply  with  the  Commission’s  reipiiiements,  or  if  the  owner  or 
owners  conld  not  be  found  or  determined,  it  devolves  niion  the  Com- 
mission to  make  such  repairs,  or  cause  such  removal,  the  cost  of 
such  Avork  to  be  recovered  by  the  Commission,  in  the  name  of  the 
Commonwealth,  from  the  oAAUier  or  owner.s,  in  the  same  manner  as 
debts  are  noAv  by  laAv  recoverable.  In  order  to  proviile  further 
against  the  failure  of  a dam  which  appears  to  be  dangerous  to  juiblic 
safety,  Section  6 gi\  es  the  Commission  power  to  immediately  repair 
or  remove  the  structure,  in  case,  in  its  ojiinion,  the  condition  of  the 
dam  he  so  dangerons  as  not  to  permit  of  giving  notice,  as  provideil 
in  Section  5,  to  the  owner  or  owners  of  the  structure,  and  to  recover 
the  cost  of  srrch  work  from  the  owner  or  owners,  as  debts  are  now 
by  law  recoverable.  Since  the  passage  of  this  act  the  work  of  ex- 
amining existing  dams  has  been  carried  forward  with  sncli  dispatch 
as  is  consistent  Avith  proper  care. 

Petitions  have  been  received  requesting  the  investigation  of  dams 
believed  to  be  dangerous  and  to  threaten  li\es  and  jirojierty,  and 
examinations  are  promptly  made  to  allay  the  fears  of  the  residents, 
or  such  steps  taken  as  may  be  neces.sary  to  make  the  dams  secure. 
Kequests  for  examinations  are  sometimes  received  from  oAvners  of 
dams,  Avho  wish  to  assure  themselves  of  the  safety  of  their  structures 
or  to  ascertain  what  clianges  may  be  necessary  to  meet  the  ai>proval 
of  the  Commission. 

There  are  a])proximately  three  hundred  and  fifty  important  dams 
in  the  State  of  Pennsylvania,  the  majority  of  Avhich  are  of  the  earth 
fill  tyj»e,  although  there  are  a large  number  of  masonry  and  timber 
crib  dams  and  a fcAv  of  the  holloAv  reinforced  concrete  type.  The 
largest  proportion  of  these  dams  are  built  for  domestic  and  indus- 
trial AAmter  .supjilies,  and  a considerable  number  form  ice  ponds 
which,  with  a few  excejitions,  are  small  structures.  Many  dams  have 
been  built  to  imiiound  water  for  the  ])roduction  of  electric  power, 


for  opeiatiiig  mills,  and  a few  form  ponds  for  pleasure  purposes. 
In  an  examination  of  an  existing  dam  effort  is  made  to  secure  com- 
]dete  information  regarding  its  history,  design,  foundation,  and 
methods  used  in  its  construction.  The  larger  and  more  important 
dams  have  been  selected  for  the  lirst  rvork,  since  the  failure  of  any 
of  these  would  lesult  in  the  greatest  damage  to  life  and  property. 

To  conduct  the  work  systematically,  sections  of  tlie  State  which 
contain  the  greatest  number  of  the  larger  and  more  important  dams 
liave  been  segregated  into  districts,  by  plotting  on  a map  of  the  State 
the  location  of  all  known  dams.  There  are  four  regions  in  the  Com- 
monwealth, centers  of  industrial  activity,  iiear  the  headwaters  of  the 
large  rivers,  and  therefore  making  storage  economically  necessary 
for  both  domestic  and  industrial  supplies.  An  Assistant  Engineer 
has  been  assigned  to  each  of  these  districts,  who  is  made  responsible 
for  locating  all  dams  therein,  and  who  examines  them  and-repoi’ts 
thereon  to  the  Engineer  of  the  Commission.  A complete  survey  of 
the  remaining  portions  of  the  State,  and  examinations  of  the  dams 
scattered  therein,  will  follow.  The  four  districts  above  mentioned 
arc: — 

1.  North  Eastern  District — Lackawanna,  Luzerne,  and  Carbon 
counties. 

2.  South  Eastern  District — Schuylkill,  Berks,  Columbia,  and 
No]  thund)erland  counties. 

3.  Cential  District — Blair,  Cambria,  and  Somerset  counties. 

4-.  South  Western  District — Westmoreland  and  Fayette  counties. 

The  cotirse  ordinarily  pursued  in  the  examination  of  an  existing 
dam  is  to  secure  the  plans,  the  date  of  construction,  the  names  of 
the  engineer  and  contractor,  and  information  concerning  the  repairs 
which  have  been  made  and  weaknesses  which  have  developed.  The 
engineer  and  contractor  aie  visited  to  obtain  construction  data,  the 
character  of  material  encountered  in  the  foundation,  etc.  A detailed 
])hysical  examination  of  the  structure  is  then  made,  and  all  points 
u hich  migiit  contribute  to  failure  are  noted,  and  photographs  of  the 
\aiious  features  are  taken.  The  valley  below  the  dam  is  observed  to 
determine  the  probable  effect  of  a sudden  rupture  of  the  structure. 
The  data  gathered  is  then  studied  in  detail,  and  a conrplete  theor- 
etical analysis  of  the  structure  made  to  determine  its  degree  of 
stability.  The  drainage  area  tributary  to  the  stream  above  the  dam 
is  considered  for  various  conditions  of  rainfall  to  determine  its 
probable  maximum  discharge,  in  order  to  compare  the  required  and 
actual  capacities  of  the  spillway.  A complete  report  is  then  pre- 
pared for  presentation  to  the  Commission,  with  recommendations. 
If  no  changes  or  repairs  are  necessary  the  report  is  received  and  filed, 
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but  if  the  dam  is  obviously  defective  the  owners  are  notified  to  make 
the  requited  improvements  within  a specified  time,  subject  to  the 
approval  of  the  Commission. 

Table  No.  11  show’s  the  existing  dams  examined  by  the  Commission 
during  1913. 

TABLE  NO.  fl. 


Examinations  of  Existing  Dams  Made  in  1913,  upon  Complaints  or  upon  the  Initia- 
tive of  the  Commission. 


Owner. 


Location. 


Date. 


1.  Lebanon  City  Water  Works 

2.  Tyrone  Gas  and  tVater  Company, 

3.  Johnstown  Water  Company,  


Dam  No.  2,  on  tVest  Branch, 
Creek,  Lebanon  Co. 

Sink  Run,  Blair  Co.,  

Sait  Lick  Creek,  Cambria  Co.,  .. 


Hammer 


4.  Bayless  Pulp  and  Paper  Com-  I Freemans  Run,  above  Austin,  Potter  Co., 
pany. 

6.  Punxsutawney  Winter  Company,  ..  Clover  Run,  Jefferson  Co 

6.  Mountain  Ice  Company Pocono  Lake,  Tobyhanna  Creek,  Monroe 

Co. 


7.  Dauphin  Consolidated  Water  Co., 

8.  W.  S.  Palmer 

S).  Erie  Railroad  Company,  

10.  Erie  Railroad  Company 

11.  American  Ice  Company 

12.  K.  S.  Miller 

13.  Beaver  Falls  Water  Power  Co.,  ..i 

14.  Middle  Creek  Electric  Company,  i 

15.  Susquehanna  County  Electric  Co., 

16.  Pocono  Pines  Ice  Company 


Stony  Creek,  Dauphin  Co 

Dalton  Run,  near  Glenburn,  Lackawanna 
Co. 

Hathaway  Pond,  Lackawanna  River,  Sus- 
quehanna Co. 

Lewis  Lake,  near  Uniondale,  Susquehanna 
Co.,  tributary  of  Lackawanna  River. 

Perkiomen  Creek,  Montgomery  Co 

Hagerman  Run,  South  Williamsport,  Ly- 
coming Co. 

Beaver  River,  Beaver  Co.,  

Middle  Creek,  near  Selinsgrove,  Snyder  Co., 

Pages  Pond,  Salt  Lick  Creek,  Susquehanna 
Co. 

Upper  Tobyhanna  Creek,  Monroe  Co.,  


17.  Lehighton  Water  Supply  Co Long  Run,  near  Lehighton,  Carbon  Co.,  .. 

18.  J.  M.  Hosfeld Connodoguinet  Creek,  9 miles  N.  W.  of 

Shippensburg,  Franklin  Co. 

19.  City  of  Reading Bernhart  Creek,  Berks  Co.,  

20.  City  of  Reading Egelmau  Run,  Berks  Co.,  


21.  City  of  Reading Maiden  Creek,  Berks  Co., 

22.  City  of  Reading,  i Stony  Creek,  Berks  Co.,  . 


23.  Silver  Creek  W’ater  Company,  ..! 

24.  Silver  Creek  W’ater  Company,  .. 

25.  Birdsboro  Water  Company,  ! 

26.  Silver  Creek  Water  Company,  .. 

27.  Reading  Cold  Storage  Company, 

28.  Reading  Paper  Mills I 

29.  Crystal  Water  Company,  

30.  Pottsville  Water  Company 

31.  Pottsville  Water  Company 

32.  Pottsville  Water  Company 

33.  Scranton  Gas  and  Water  Co.,  


Lower  Tumbling  Run,  Schuylkill  Co.,  

Upper  Tumbling  Run,  Schuylkill  Co.,  

Indian  Run,  Berks  Co.,  

Silver  Creek,  Schuylkill  Co.,  

Angelic  Creek,  Berks  Co.,  

Tulpohooken  Creek,  Berks  Co 

West  Branch  of  Schuylkill  River,  Schuyl- 
kill Co. 

Eisenhuth  Ifun,  Schuylkill  Co 

Kauffman  Run,  Schuylkill  Co 

Wolf  Creek,  Schuylkill  Co.,  

No.  5 Dam.  Stafford,  Meadow  Brook,  Lack- 
awanna Co. 


Jan. 

2. 

Jan. 

6. 

Jan. 

7. 

July 

16. 

Jan. 

29. 

Jan. 

30. 

Feb. 

7. 

Aug. 

7. 

Oct. 

15. 

Feb. 

13. 

April 

18. 

April 

19. 

Oct. 

14. 

April 

19. 

Oct. 

14. 

April 

24. 

May 

8, 

Oct. 

9. 

•July 

15. 

Aug. 

4. 

Aug. 

6. 

Aug. 

7. 

Oct. 

15. 

Aug 

9. 

Sept. 

1. 

Dec. 

1. 

Dec. 

4. 

Dee. 

1. 

Dec. 

4. 

Dec. 

1. 

Dec. 

3. 

Dec. 

1. 

Dec. 

3. 

Dec. 

16. 

Dec. 

16. 

Dec. 

22. 

Dec. 

24. 

Dec. 

24. 

Dec. 

24. 

Dec. 

30. 

Dec. 

31. 

Dec. 

31. 

Dec. 

31. 

Dec. 

31. 

TwTnty-oiie  of  the  thirty-three  dams  listed  in  Table  No.  11  w’ere 
examined  subsequent  to  the  passage  of  the  new  law’;  tw’enty-two  w’ei’e 
examined  upon  the  initiative  of  the  Commission ; two  upon  com- 
plaint, and  one  upon  request  of  the  owners.  The  Commission  lias 
ordered  the  ow’iiers  of  eighteen  of  these  thirty-three  dams  to  rej  air 
and  strengthen  them.  Teii  rvere  found  to  be  in  satisfactory  condition, 
■while  the  remaining  five  have  not  been  disposed  of.  During  1914  a 
large  proportion  of  the  350  imiiortant  dams  w’ill  be  examined. 
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ENCROACHMENT  DIVISION. 

Preeminence  of  Pennsylvania  in  This  Work. 

reunsylvania  has  today  better  legislation  relating  to  the  preven- 
tion of  encroachnients  niion  stream  cliannels  than  any  other  state. 
No  stream  channels,  except  those  of  insignificant  proportions,  can 
he  reduced  or  altered  unless  the  Water  Supidy  Commission  decides, 
from  an  engineering  and  economic  standpoint,  that  it  will  not  be 
]>rejudicial  to  the  regimen  of  tlm  stream,  rennsjdvania  was  tlie  first 
state  to  enact  and  enforce  legislation  along  this  line,  and  as  a result 
of  knowledge  gained  by  years  of  experience  recent  laws  have  fully 
guaranteed  to  the  people  of  the  t^tate  protection  against  the  con- 
tinuation of  the  depredations  ]U‘evion.sly  practiced  upon  river  and 
creek  channels. 

Previous  Legislation. 

During  the  lirst  years  of  its  existence  the  Commission  became 
aware  of  tlie  ]tractice,  crrrreiit  over  the  Commonwealth,  of  encroach- 
ing upon  or  placing  obstiaictions  in  the  stream  channels  by  con- 
structing bridges,  walls,  embankments  and  dams  therein.  It  was 
also  observed  that  changes  in  channels  were  being  made,  and  streams 
obstructed  by  diiinjung  silt,  slag,  ashes,  culm  and  other  iudnstrial 
refuse  into  them.  The  necessity  of  centralized  control  over  these 
oi)erations  was  evident,  and  in  1007  the  Legislature  enacted  a law, 
apju'oved  May  2<Sth,  requiring  the  apiuoval  of  the  Commission  before 
any  such  work  could  be  done  in  or  along  the  more  important  streams. 
The  enforcement  of  this  act  develo]>ed  two  fundamental  weaknesses, 
namely,  the  lack  of  general  ap])lication  to  all  streams  and  the  absence 
of  a penalty. 

Encroachment  Act  of  1913. 

By  the  Act  of  June  25,  1013,  these  defects  were  corrected;  the 
supervision  of  the  Commission  was  extended  over  practically  all 
streams,  and  a heavy  ]»enalty  provided  for  failure  to  comply  with  its 
provisions.  This  act,  which.  j)rovides  for  sn])ervision  over  dams  as 
well  as  other  obstructions,  is  (luoted  on  page  37.  Its  provisions  cover 
all  forms  of  construction,  as  well  as  the  deposit  of  debris  of  auj^ 
character,  in  or  along  the  streams.  The  act  also  ]iermit.s  the  Com- 
mission. upon  complaint  or  upon  its  own  initiative,  to  examine  ex- 
isting obstructions  to  determine  whether  they  are  unsafe  or  in 
need  of  repairs. 


Emsioii  (if  Uniir(itect(‘(l  Rank  of  S\isi.]ueliauii:i  River,  at  Harrisburg. 


River  Wall,  Protecting  Rank  of  Susquehanna  River,  at  Harrisburg. 
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Another  law  relating  to  encroacliinents,  known  as  the  Anthraeite 
Culm  Act,  was  a]»prove(l  Jnne  27,  1013,  and  follows: 

ANTHRACITE  CELM  ACT. 

An  act  to  preserve  the  purity  of  the  waters  of  the  State,  for  the  pro- 
tection of  the  public  health  and  property. 

Section  1.  He  it  enacted,  ike.,  That,  from  and  after  the  passage  of 
this  act,  it  .shall  be  unlawful  for  any  person,  partner.ship,  or  corpora- 
tion to  place  or  discharge,  or  permit  to  be  placed  or  discharged,  in  or 
into  any  of  the  running  streams  of  this  State,  any  anthracite  coal, 
anthracite  culm,  or  refuse  from  anthracite  coal-mine;  or  to  deposit 
any  such  coal  or  culm,  or  refuse  upon  the  baidcs  of  such  stream, 
where  the  same  would  l)e  likely  to  slide  into  or  be  wa.shed  into  such 
stream:  Provided  howe\er,  Tliat  this  act  shall  not  apply  to  waters 
]'umped  or  flowing  from  coal-mines  where  the  coal  or  culm,  or  refuse 
have  been  removed  theiefrom;  or  .shall  not  prevent  the  discharge  of 
sewerage  from  any  public  sewer-.system,  owned  or  maintained  by 
any  municipality  in  this  Commonwealth. 

Section  2.  Any  person,  linn,  or  corporation  violating  the  provi- 
sions of  this  act  shall  be  deemed  guilty  of  a misdemeanor,  and  shall 
upon  conviction  be  punished  by  a tine  of  one  hundred  dollars  for 
each  offense,  and  a further  fine  of  fifty  dollars  ])er  day  for  each 
day  the  offense  is  maintained,  or  be  imprisoned  not  exceeding  one 
month,  or  both,  at  the  discretion  of  the  conrt. 

Approved — The  27th  day  of  June.  A.  I).  1013. 

JOHN  K.  TENEH. 

The  enforcement  of  this  act  is  not  specifically  delegated  to  any 
State  department;  but  the  courts  are  to  act  ujion  cornplaiut,  and  as 
yet  we  know  of  no  action  being  begnn  under  it.  The  Cominis.sion  has 
instituted  a thorough  investigation  into  this  prol)lem,  under  the 
Inventory  Act,  and  intends  to  make  suggestions  and  recommenda- 
tions that  will  facilitate  the  impi  ovenient  of  the  streams  affected. 

Results  Accomplished  by  Encroachment  Laws. 

Since  the  enactment  of  the  recent  law,  the  ]tractice  of  unregulated 
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Erosion  of  Uniudtootod  Hank  of  Susquehanna  River,  at  Harrisburg. 
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Anotliev  law  relating  to  eneroaelnuents,  known  as  the  Antliraeite 
Culm  Act,  was  a])prove(I  June  27,  191o,  and  follows: 

AXTHKACITE  CULM  ACT. 

An  act  to  preserve  the  purity  of  the  waters  of  the  State,  for  the  pro- 
tection of  the  public  health  and  property. 

Section  1.  Le  it  enacted,  &c.,  That,  from  and  after-  the  passage  of 
this  act,  it  shall  be  unlawful  for  any  person,  partnership,  or  corpora- 
tion to  place  or  discharge,  or  permit  to  be  placed  or  discharged,  in  or 
into  am^  of  the  running  streams  of  this  State,  any  anthracite  coal, 
anthracite  culm,  or  refuse  from  anthracite  coal-mine;  or  to  deposit 
any  such  coal  or  culm,  or  refuse  upon  the  banks  of  such  stream, 
where  the  same  u ould  Ije  likely  to  slide  into  or  be  washed  into  such 
stream:  Provided  however.  That  this  act  shall  not  apply  to  waters 
j'umped  or  tlowing  from  coal-mines  where  the  coal  or  culm,  or  refuse 
have  been  removed  therefrom;  or  shall  not  prevent  the  discharge  of 
sewerage  from  any  i)ublic  sewer-system,  owned  or  maintained  by 
any  municipality  in  this  Commonwealth. 

Section  2.  Any  person,  linn,  or  corporation  violating  the  provi- 
sions of  tliis  act  shall  be  deemed  guilty  of  a misdemeanor,  and  shall 
upon  conviction  be  punished  by  a fine  of  one  hundred  dollars  for 
each  otfen.se,  and  a further  fine  of  fifty  dollar's  per  day  for  each 
day  the  offense  is  maintained,  or  )>e  impr-isoned  not  exceeding  one 
nronth,  or  both,  at  the  discretion  of  the  court. 

Approved — The  27th  day  of  June,  A.  D.  1918. 

JOHN  K.  TENEPv. 

The  enforcement  of  this  act  is  not  specifically  delegated  to  any 
State  department;  but  the  coui-ts  are  to  act  upon  complaint,  and  as 
yet  we  know  of  no  action  hieing  begun  under  it.  The  Commission  has 
instituted  a thorough  investigation  into  this  ])rohlem,  under  the 
Inventory  Act,  and  intends  to  make  suggestions  and  recommenda- 
tions that  will  facilitate  the  improvement  of  the  streams  affected. 

Results  Accomplished  by  Encroachment  Laws. 

Since  the  enactment  of  the  recent  law,  the  practice  of  urrregrrlated 
arrd  ruthless  errcroachmerrt  irr  the  streams  of  Perrrrsylvarria  has  been 
stojrped,  and  those  who  have  been  doing  it  irr  the  jiast,  largely  throrrgh 
igrrorauce  of  corrseqirences,  are  now  cogrrizant  of  its  dangers  and  of 
the  advantage  of  discontinuing  it.  The  educatiomil  value  of  the 
Commission's  activities  is  important  arrd  far  reaching. 

The  Comnrissiorr  has,  irr  the  last  six  years,  appr-oved  304  ajipli- 
catiorrs  for  errcroachmerrts,  while  other-s  bare  beerr  disapjiroved.  The 
practice  has  been  to  have  plans  whicli  are  objectionable  to  tlie  Com- 
missiorr  amended  to  conform  to  its  wishes,  .so  tlrat  the  ajiplicatiou 
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c;iu  be  apiiroved,  rather  than  to  refuse  its  approval  and  require  a 
new  application  with  amended  plans.  Good  results  have  been  ac- 
complished through  numerous  conferences  between  applicants  and 
the  hiugineers  of  the  Commission,  for  tlie  purpose  of  thus  bringing 
])lans  into  conformity  with  the  Commission’s  ideas.  Encroachments 
along  thickly  settled  sections  of  the  river  valleys  are  the  more  serious 
ones,  and  benetit  has  resulted  from  preventing  injurious  structures 
at  such  points.  Dumping  of  manufacturing  debris  into  the  streams 
lias  been  restricted,  and,  it  is  believed,  without  seriously  interfering 
with  the  industries.  For  example,  quarries  which  have  been  using 
the  rivers  to  get  rid  of  small  stone,  overburden,  etc.,  have  been  re- 
quired to  deposit  this  material  on  nearby  areas  out  of  reach  of  the 
streams. 

The  pi'otection  of  many  miles  of  river  front  from  erosion  during 
floods  has  been  an  important  accompli.shnient  of  the  Commission. 
\^dien  permission  is  granted  to  make  a till  along  a watercourse,  it  is 
the  practice  to  require  the  slopes  to  be  [irotected  from  erosion,  if 
subject  thereto,  by  ripra]»  or  other  approved  means,  up  to  flood  line. 
This  effects  permanence  and  prevents  eroded  material  from  being 
washed  into  the  channel.  Scores  of  miles  of  our  river  banks  have 
been  thus  protected  in  tlie  last  few  years,  and  as  the  work  continues 
the  results  will  become  more  evident.  A railroad  company,  which 
has  recently  been  increasing  the  number  of  its  tracks  along  an  im- 
portant rivei',  made  application  a few  years  ago  for  certain  Alls 
which  would  encroach  upon  the  waterway  area.  After  conference, 
it  was  arranged  that  at  narrow  points  retaining  walls  should  be 
built  to  reduce  the  encroachment  to  unimportant  proportions,  and 
at  oilier  points  the  slope  should  be  riprapped,  and  these  plans  were 
approved.  Subseipiently,  ajqilications  and  plans  were  received  from 
the  same  company  covering  changes  in  the  tracks  and  river  bank 
for  several  miles,  which  plans  showed  concrete  walls  and  protected 
liank  at  all  narrow  and  exposed  points,  and  as  it  was  found  that  the 
waterway  provided  was  adequate  these  plans  were  approved.  A 
company  or  an  individual,  which  has  had  an  application  thus  ex- 
amined and  passed  upon,  in  submitting  subsequent  applications, 
usually  ]>repares  the  plans  in  the  light  of  previous  requirements.  Ii\ 
other  woi'ds,  the  reiprirements  of  the  Commission  are  being  accepted 
and  adojited  widely  as  being  beneticial  to  all  parties  concerned. 

Condition  of  Pennsylvania  Streams. 

For  generations  Pennsylvania  has  permitted  its  streams  to  be  used 
as  dumping  ground  for  waste  and  debris,  has  let  railroads,  industrial 
corporations,  individuals,  and  municipalities  encroach  upon  them  for 
additional  track  room  or  for  building  sites,  and  has  allowed  bridges 
lo  be  built  which  restricted  the  channel  beyond  safe  limits.  Today 


Erosion  of  Sing  Fill  Supporting  Railroad  Tracks  Along  Conemaugh  River. 
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the  penalty  is  beiiiii'  [taid  in  times  of  tlood.  The  demands  of  indnstry 
were  lieretofoie  eonsidered  preeminent;  bnt,  now  that  liver  valley’s 
are  the  abode  of  the  greater  part  of  onr  population,  we  take  a 
different  view  of  these  operations,  and  believe  that  for  tlie  protection 
of  the  cities  and  of  the  industries  located  therein  it  is  essential 
that  encroachment  upon  the  channels  be  stopped.  The  regimen  of 
the  rivers  has  changed  less  than  has  the  occupancy  of  their  valleys, 
and  a large  part  of  the  damage  done  by  Hoods  today  is  due  to  the 
restriction  of  channels.  I’o])ulation  congregates  in  river  valleys,  be- 
cause industry  locates  there  in  order  to  be  near  the  transportation 
agencies.  To  make  the.se  valley  lands  safe  and  suitable  sites  for 
habitation  and  mannfacture,  the  river  channels  must  be  of  sufficient 
cajiacity  to  carry  the  flood  waters,  and  they  cannot  do  this  if  ill- 
considered  encroachment  is  permitted. 

A State  Function. 

The  protection  of  the  channels  is  proiierly  a State  function,  and 
the  local  authorities  should  assist  the  State  therein.  Each  applica- 
tion presents  a separate  lirulranlic  piolrlem,  which  requires  men 
versed  in  river  hydraulics  to  solve  correctly,  and  each  problem  must 
be  approached  with  a knovvledge  of  the  whole  river  in  mind.  With  a 
full  understanding  between  the  State,  municipalities  and  corpora 
tions  as  to  the  importance  of  maintaining  adequate  channels  tliere 
will  come  more  efficient  enforcement  of  the  law. 

Neighbor  States. 

The  states  which  adjoin  Tennsylvania  have  no  legislation  com 
parable  to  the  Tennsylvania  Encroachment  Law,  and  little  is  being 
done  to  prevent  silt  and  debris  from  coming  into  Pennsylvania 
streams  which  have  their  sources  in  New  York,  New  Jersey,  Ohio, 
West  Virginia  and  Maryland.  These  states  are  here  urged  to  enact 
similar  laws  and  to  insist  upon  their  enforcement.  Impiiiies  have 
been  lecently  received  from  two  of  these  states  relative  to  this  mat- 
ter, and  it  is  hoped  that  before  long  there  may  be  practical  re.sults 
therefrom. 

Encroachment  Lines. 

The  Commission  has  undertaken  to  set  lines  beyond  which  further 
encroachment  cannot  safely  be  ])erniitted;  but  these  lines  cannot 
always  insure  sufficient  channel  capacity  between  them  to  carry  the 
greatest  floods  without  damage,  because  of  permanent  works  which 
have  been  ])ermitted  in  years  ])ast  to  occupy  channel  area  which 
cannot  now  be  recovered  except  at  great  expense. 

Ueietofore  the  main  consideration  in  maintaining  supervision 
over  streams  has  been  in  the  interest  of  navigation,  and  sometimes 


uavigaltility  and  Hood  ca]!aeity  are  coiilllcliiif!;  facdors,  I'or  it  often 
iiiij>roves  a atveam  for  navigation  to  reduce  tlie  capacity  of  its 
cliannel.  Tlie  roinniission  considers  i>oth  of  these  factors  in  deter- 
mining' ilie  lines  l'(‘yond  vcliirl!  enci oacluiient  shall  not  extend.  Had 
1he  necessity  of  maintaining  adequate  flood  channels  been  appreciate<l 
earlier  in  tlie  indnstiial  development  of  Pennsylvania,  the  ipiestion 
of  controlling  Hoods  n’onld  not  noAV  lie  so  vital. 

Nature  and  Character  of  Encroachments. 

1‘hici  oachments  may  he  bnilt  onf  from  the  shore,  as  raili'oad  eiiv 
hankmenis;  out  in  the  cliannel,  as  bridge  piers;  np  from  the  bottom, 
as  silt  (hqiosits;  or,  over  the  top,  as  snjierstrnctnres  of  bridges.  Any 
one  of  these  classes  of  encroachments  may  so  reduce  tlie  stream  chan- 
nel as  to  render  it  insniticient  to  ]>ass  Hood  waters  without  causing 
ovm  tlow  of  banks  and  iimndation  of  valuable  projierty. 

The  most  evideni  and  nnmerons  encroachments  are  bridges,  which 
offer  obstacles  to  How  in  three  ways:  tirst,  by  piers,  which  reduce 
the  aiea  and  break  up  the  smooth  sweeji  of  the  current;  second,  by 
a.butments,  wliich  oftinies  tiroject  out  beyond  the  bank  line;  and 
third,  by  the  nnderclea ranee,  Avhich  in  nnmerons  instances  is  beloAV 
Hood  lev(H.  The  investigations  by  this  Commission  of  the  Hood  of 
1011',  along  the  Shenango  Rivei-,  showed  that  hundreds  of  thousands 
of  dollars  worth  of  damage  was  done  in  New  Castle  and  Sharon 
because  bridge's  were  too  small.  The  jiresent  tendency  is  to  build 
concrete  arch  or-  jilate  girder  bridges  in  jHace  of  truss  strrrctrrres. 
The  lattm-  peiniit  water  to  jia.ss  thr-ongh  them  rvlien  it  rises  above  the 
nmlm-cleai-aiice,  but  the  other  two  are  apt  to  form  suspended  dams, 
which  hold  the  water  back;  rvliile  the  arch  structures,  being  more 
])crnian(*nt,  are  jiarticularly  menacing  obstructions  rrnless  they  are 
of  anqile  dimensions.  In  a])pro\ing  arches,  theiefore,  the  Commis- 
sion is  ]tarticular-ly  caieful  to  secui-e  adequate  size. 

The  most  commoir  form  to  encroaching  till  is  the  railroad  em- 
bankments Avhich  folloAV  rivei-  valleys  for  hundreds  of  miles.  A 
water  grade  is  always  to  be  ]u-eferred ; hence  nerv  lines,  as  well  as 
obi  ones,  usually  jiarallel  the  streams.  The  increasing  trackage 
requirements  demand  constant  additions  to  existing  lines  and  many 
new  ones.  To  change  a single  track  to  a double  track,  or  a double 
ti-a(-k  to  a four  track  line,  reipiires  additional  right  of  way,  and  in 
many  cases  it  seems  desirable  to  obtain  it  on  the  river  side,  which 
necessitates  tilling  out  into  the  channel.  This  practice  often  permits 
of  getting  cheaper  land  and  requires  less  costly  preparation  of  sub- 
grade. It  also  often  serves  as  a means  of  disposing  of  waste  ma- 
terials. 

Another  kind  of  till  is  that  made  by  industrial  corporations  or 
individual  manufacturers  to  ol)tain  inor-e  room  for  buildings.  The 


Robb’s  Run,  McDonald,  Allegheny  County-  Showing 
Inadequate  Bridges. 


Encroachment  by  Mine  Refuse  at  Coal  Tipple,  at  Hyde  Park,  Armstrong  County, 

on  Kiskiminetas  River. 


nece.ssary  ami  is  oi'ten  ohtaiiied  for  the  cost  of  lillin^-  out  the  Iiaiik. 
Wliere  tliese  embaukiiients  will  leave  aiiijile  aiea  for  Hood  discliar<;e, 
they  are  tisaally  apjaatved,  j)ro\  ided  exj;osed  l)anks  are  jiroteeted 
from  erosion.  When  they  will  seiionsly  alfeet  the  adequacy  of  tlie 
channel,  modillcations  aie  required.  Oflimes  these  tills  smooth 
ont  irregnlai  ities  in  shoie  lines,  and  when  completed  and  jiroteeted 
are  an  imjirovement  over  the  original  condition. 

There  is  a general  jiractice  among  the  mannfactnring  jdants  situ- 
ated along  stream  haid^s,  to  dejmsit  their  lefnse  in  the  stream,  he- 
canse  it  is  carried  away  by  floods  and  makes  room  for  more.  When 
it  is  carried  away,  however,  it  is  dejio.sited  wliere  the  current  .slackens, 
to  foi ni  shoals  and  islands  rvhich  reduce  the  flood  cajiacity  at  such 
points.  This  jn  actice  is  not  limited  as  above  noted,  bnt  extends 
to  cities  and  towns  where  the  entire  population,  as  well  as  the  city 
goNeinment  itself,  seems  to  legaid  the  jiiactice  of  dejtositing  all 
refuse  in  the  stream  as  jierfectly  legitimate.  There  are  few  rivers 
and  creeks  in  Penmsylvania  which,  where  they  jiass  through  large 
or  small  communities,  aie  not  in  a dejilorable  and  often  offensive 
condition  through  the  jii-actice  of  dnmjiiug  all  manufacturing,  house- 
hold, and  city  wastes  therein.  The  coojjeiation  of  local  authoiaties 
with  the  Commission  is  jiarticularly  useful  in  curtailing  such  jirac 
tices. 

There  is  a vast  quantity  of  silt  brought  into  the  water  courses 
at  times  of  heavy  raiid'alls,  the  uatuial  result  of  the  erosion  of  the 
hillsides;  it  cannot  be  hoped  to  eliminate  this,  but  it  can  be  minim- 
ized through  j.roper  methods  of  agriculture  ami  bank  jirotection 
along  the  tributaries. 


^fn  addition  to  those  de.scribed  above,  theie  are  many  other  kinds 
01  obstructions  ujioii  which  the  Commi.s.sion  must  pass;  nanu' 
i-etaiiiing  walls,  culverts,  intake  jiieis,  wing  walls,  wharfs,  ice  break- 
ers, coal  hoists  and  tijijiles,  piling  for  various  purjioses,  foundations 
of  building.s,  etc.  All  of  the.se  receive  careful  .stm\v,  and  their  jirob- 
able  effect  ujiou  the  stieam  is  determined,  before  action  is  taken. 


Methods  Employed. 

Xo  ajqdication  is  acted  upon  unless  tlie  site  of  the  jirojiosed  work 
has  been  examined  by  one  of  the  engineering  staff  of  the  Commi.s- 
sion,  who  IS  usually  accompanied  by  a rejire.sentatives  of  the  ajijili- 
cant.  Previous  to  the  examination,  an  ajijilicatiou  must  be  filed, 
upon  torms  j.rovided  by  the  Commission,  accomjianied  by  jdans  in' 
sulhcient  detail  to  show  clearly  and  according  to  dimensions  the 
nature  of  the  jiroposed  work. 

Accomp'anying  a bridge  ajijilicafiou,  the  Commission  requires  a 
plan  and  cro.ss  .section  at  the  .site;  and  if  an  old  structure  is  to  be 
rejilaced  with  a new  one,  then  both  the  ohl  and  new  bridges  are 
plotted  thereon.  The  following  iidormation  concerning  the  stream 
IS  a. .so  .secured:  length,  elevation  of  source  and  mouth  and  at  site 
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of  hi  idge,  slope,  diainage  area,  cdiaracter  of  country  drained,  eleva- 
tion of  normal  and  Hood  water,  character  of  stream  bed  and  banks, 
width,  and  whether  or  not  banks  are  overtlowed.  Experience  with 
}>ast  floods  at  the  point  in  question  is  obtained  when  jtossible.  The 
maximum  Hood  volume  and  height  is  estimated  and  whether  the 
l>roposed  structure  will  pass  it.  AVhen  reliable  data  can  be  obtained, 
or  when  gages  have  been  read  for  long  terms,  this  evidence  is  given 
consideration.  Tn  the  absence  of  such  datii  the  flood  dischai'ge  is 
computed.  The  ca]»acity  of  the  structure  is  depeirdent  upon  its 
area,  nnniber  of  piers,  condition  of  the  channel,  and  slope  of  the 
water  surface.  The  Coinmissiou  has  not  attemirted  to  pass  upon 
the  design  of  the  suiiei'strncture  of  bridges,  nor  to  investigate  or 
supervise  the  construction  of  the  foirndations  for  the  substructure. 

In  applications  for  jierniission  to  make  Alls  and  einbaukiuents, 
much  the  same  data  is  required  as  for  bridges  and  culverts,  with 
certain  additions  and  modifications.  The  following  gives  a partial 
list  of  the  information  required:  Comirlete  plans  and  sections, 
showing  the  cross-sectional  area  of  the  existing  and  proposed  chan- 
nels entirely  across  the  stream  to  the  elevation  of  maximum  high 
water,  with  flood  elevation  shown  thereon;  cross-sections  of  the  chan- 
nel above  and  belorv  the  proposed  work;  elevation  of  both  banks; 
description  of  the  corrntry  drained  and  of  the  surrounding  valley, 
and  the  amorrnt  and  kind  of  land  overflowed  during  floods;  experi- 
ence with  floods  in  that  section;  stream  flow  data,  if  available; 
which  sections  of  the  channel  have  the  greatest  velocity;  full  des- 
cription of  stream  bed,  including  geological  formation  and  slopes; 
information  relative  to  ice  conditions;  slope  of  water  surface  at 
ditfeient  stages,  including  flood  stage,  if  possible;  whether  changes 
in  the  cottrse  of  the  channel  are  contemplated,  and  whether  naviga- 
tion improvements  have  been  or  are  to  Ire  made;  slofres  of  existing 
and  pr'oposed  banks;  material  of  which  fill  will  be  made,  and  how  the 
slopes  are  to  be  protected;  the  object  and  prtrpose  of  the  fill;  pro- 
tests, if  any,  against  all,  or  any,  sections  of  the  fill,  with  names  of 
jo'otestants  and  natrrre  of  protest. 

Upon  the  above  irrforrnation  the  areas  of  encroachment  on  the 
existing  flood  channels  are  computed,  and  the  reduction  in  area 
and  flood  width  are  obtained.  AVith  this,  and  the  stream  flow  data, 
it  can  be  ascertained  whether  the  proposed  channel  will  be  capable 
of  carrying  flood  discharge  without  increasing  its  height  beyond 
safe  limits.  A.  careful  study  is  made  of  the  material  of  which  the 
till  is  to  be  composed,  and  also  of  the  protection  that  will  be  given 
to  the  banks. 

The  information  required  for  other  forms  of  encroachment  include 
much  of  that  required  for  bridges  and  tills,  with  the  addition  of 

j 


Tainacjua  Croek,  Tamafina,  Schuylkill  County,  Showing  Deplorable  Condition  of  Creek  Channel. 


.shall  be  advised  of  the  time  or  commeucemeiit  of  work  upon  the 
struelure,  and  of  the  time  of  comjdetioii  of  the  same,  in  order  that 
the  Commission  may  have  the  stiuctnre  inspected  during  progress 
and  immediately  after  completion,  for  the  purpose  of  .seeing  that 
the  plans  and  the  conditions  have  been  conformed  with. 

To  obtain  tlie  largest  carrying  capacity  under  bridges  it  is  neces- 
sary that  the  channel  be  as  smooth  and  clear  of  obstructions  as 
possible;  and  to  obtain  sucli  a resnlt  the  Commission  attaches  to 
most  approvals  of  bridge  a])plications  a condition  as  follows:  That 
the  channel  of  tlie  stream  nnder,  and  for  a certain  .specified  distance 
al)Ove  and  below,  tbe  bridge,  .shall  be  cleared  of  all  excavated  ma- 
terial, construction  debris,  brush,  rocks,  and  other  refuse;  the 
same  to  be  deposited  beyond  the  reach  of  flood  rvaters,  and  the 
channel  to  be  maintained  in  this  condition. 

In  some  cases  a certain  amount  of  excavation  is  rerprired  under, 
below  and  above  the  bridge,  in  order  to  obtain  a larger  area  or  to 
make  the  area  under  the  Itridge  capable  of  carrying  a greater  dis- 
charge. 

Where  bridges  are  to  be  built  over  mairr  rivers  which  tlie  Com- 
mi.ssion  considers  may  be  at  some  future  time  improved  for  rraviga- 
tion,  it  is  reipiired  that  the  apjilicant  agree,  in  the  event  of  improve- 
ment by  fstate  or  Federal  Covernment,  to  provide  at  its  owir  expense 
an  apjiroved  method  for  the  passage  of  boats. 

To  the  approval  of  all  applications  for  the  construction  of  rail- 
road bridges  the  following  condition  is  attached:  That  the  appli- 
cant shall  ascertain  and  agree  to  the  .sanitary  requirements  of 
the  Dejiartment  of  Health  of  this  Commonwealth  relative  to  the 
irse  of  the  proposed  structure,  and  that  said  applicant  shall  comply 
with  the  same  to  the  satisfactioir  of  said  department. 

In  Table  No.  Id  the  ajiplications  which  have  beeir  approved  by 
the  Commission  during  1913  are  listed,  comprising  111  bridges  and 
culverts,  7 fills  and  eurliankment.s,  and  28  miscellaueous  strrrctuies. 


Old  Bridge  Over  Marvin  Creek,  in  Smethport,  Mcdvean  Comity. 


New  Bridge,  Whirdi  Replaced  Structure  Sliown  Alxive. 
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.shall  be  advised  of  llie  time  of  eomiueueeliieiit  of  Avoik  upou  the 
stnietuie,  and  of  the  time  of  oom])letiou  of  the  same,  in  order  that 
the  Commission  may  have  the  structnre  inspected  during  progress 
and  immediately  after  completion,  for  the  purpo.se  of  seeing  that 
the  plans  and  the  conditions  have  been  conformed  with. 

To  obtain  the  largest  carrying  capacity  under  bridges  it  is  necccs- 
sary  that  the  channel  be  as  smooth  and  clear  of  ob.structions  as 
l>ossible;  and  to  obtain  such  a result  the  Commission  attaches  to 
most  approvals  of  bridge  a])plications  a condition  as  follows:  That 
the  channel  of  the  stieam  nnder,  and  for  a certain  specilied  distance 
above  and  below,  the  bridge,  .shall  be  cleared  t)f  all  excavated  ma- 
terial, construction  debris,  binsh,  rocks,  and  other  refuse;  the 
same  to  be  deposited  beyond  the  reach  of  flood  waters,  and  the 
channel  to  be  maintained  in  this  condition. 

In  some  cases  a certain  aniouni  of  excavation  is  inquired  under, 
below  and  above  the  bridge,  in  order  to  obtain  a larger  ai'ea  or  to 
make  the  area  under  the  bridge  capable  of  carrying  a greater  dis- 
charge. 

Where  bridges  are  to  Ite  built  over  main  rivers  which  the  Com- 
mi.ssion  considers  may  be  at  some  future  time  improved  for  naviga- 
tion, it  is  reipiired  that  the  applicant  agree,  in  the  event  of  improve- 
ment by  State  or  hTdeial  Covernment,  to  provide  at  its  own  expense 
an  approved  method  for  the  juissage  of  boats. 

To  the  appioval  of  all  applications  for  the  construction  of  rail- 
road bridges  the  following  condition  is  attached:  That  the  appli- 
cant shall  ascertain  and  agree  to  the  sanitary  requirements  of 
the  Itcqiartment  of  Health  of  this  Commonwealth  relative  to  the 
use  of  the  jn-oposed  structure,  and  that  said  applicant  shall  comply 
with  the  same  to  the  siitisfaction  of  said  department. 


CltltATA  -I'agv  (:i>. 

Imsf  iiaragraph.  .second  line— 111  should  be  KH). 


Old  Bridge  Over  Marvin  Creek,  in  Smethport,  McKean  County. 


Xew  Bridge,  M'hich  Replaced  Structure  Shown  Above. 


■Jt 
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H(‘i(l(‘lberg  lU-idge,  Over  ( »il  Ci-('ek,  York  County,  Showing  Adequate 
Waterway  and  Clear  Channel. 


Encroachment  Applications  Approved  During  1913,  In  Chronological  Order  of  Approval. 

BRIDGES. 
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Conclusions  and  Recommendations. 

Six  months  operation  under  the  new  act  has  not  developed  many 
criticisms  thereof.  The  broad  scope  increases  the  work,  but  permits 
of  accomplishing  correspondingly  greater  results.  The  force  under 
the  direction  of  the  Commission  has  been  increased,  and  the  experi- 
ence gained  makes  each  individual  assistant  of  greater  value  to  the 
State.  It  will  be  necessary,  however,  if  the  applications  are  to  be 
examined  and  reported  upon  promptly,  that  larger  appropriations  be 
made  by  the  Legislature  of  1915. 

It  is  also  believed  that  the  establishing  of  fixed  river  or  bank 
lines  through  congested  and  thickly  populated  sections,  beyond  which 
no  encroachments  are  to  be  permitted,  is  absolutely  essential.  Thus 
all  the  interests  involved  would  know  where  encroachments  can  and 
where  they  cannot  be  made,  and  the  comprehensive  study  will  de- 
termine the  matter  of  encroachments  permanently  for  each  section. 
To  properly  set  such  lines,  it  may  be,  and  probably  would  be,  neces- 
sary to  remove  some  existing  projections.  It  is  recommended  that 
a law  definitely  directing  the  establishing  of  such  lines,  at  such  points 
as  the  Commission  may  prescribe,  be  enacted  by  the  Legislature  of 
1915. 
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CHAPTER  IV. 

PYMATUNING  SWAMP  RESERVOIR  PROJECT. 
Introduction. 

A special  report  vcas  made  to  the  Legislature  of  1913  upon  the 
feasiliility  of  coustructiug  a storage  reservoir  in  Pymatuning 
Rwamp,  Crawford  County,  on  the  headwaters  of  the  Shenango 
Jtiver,  for  the  purpose  of  improving  the  dry  weather  flow  and  of  ‘ 
ameliorating  floods.  This  report  was  also  printed  as  an  appendix  of 
(he  1912  regular  report  of  the  Commission.  In  it  the  history  of  the 
project  and  previous  legislation  are  discussed  and  the  conclusion 
leached  that  this  reservoir  is  essential  to  the  future  prosperity  of 
the  Shenango  Valley;  that  it  is  feasible,  and  will  cost,  inclnding  the 
land,  |1, (100, 009. 

As  a result  of  these  conclusions,  and  the  recommendations  of  the 
Commission  th.at  this  reservoir  be  built  at  an  early  date,  the  Legis- 
lature of  1913  passed  an  act  (see  page  71)  placing  the  necessary 
]>owers  and  duties  in  the  hands  of  the  Water  Supply  Commission 
and  directing  the  consliuction  of  the  reservoir.  The  act  carried  an 
appro].riation  of  1100,990  to  begin  work;  but,  owing  to  insufficient 
revenue,  the  Goveinor  was  forced  to  reduce  the  appiropriation  to 
.'i''100,000,  which,  sum  was  not  adequate  to  warrant  the  beginning  of 
construction,  and  artenlion  has  been  devoted  to  increasing  the  scope 
of  the  plans,  surveying  jiroperties,  collecting  hydraulic  data  and 
making  a detailed  estimate  of  cost. 

Section  1 contains  the  direct  authority  to  construct  a dam  across 
(he  outlet  of  Pymatuning  Swamp  to  regulate  the  flow  of  water  in 
tlie  Shenango  and  Beaver  rivers. 

Section  2 gives  the  Commission  power  to  acquire  by  purchase  or 
condemnation,  such  lands  and  materials  as  are  necessary. 

Section  3 outliiies  the  method  of  condemning  land  or  materials. 

Section  1 states  that,  after  the  entire  cost  of  land  and  materials 
has  been  ascertained  as  nearh'^  as  may  be,  possession  may  be  taken 
after  GO  days  notice. 

Section  5 gives  the  Commission  power  to  remove,  relocate  or 
otherwise  change  telegrajfli,  telephone,  railway,  electric  light,  power 
or  other  lines,  water  or  gas  pipes,  etc.,  and,  if  agreement  cannot  be 
reached  with  owners,  to  do  the  wmrk,  the  damages  being  fixed  as 
in  condemnation  proceedings. 

Section  0 provides  for  approval  of  all  titles  to  land  by  the  At- 
torney General. 
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Section  7 provides  for  the  maintenance  of  the  reservoir,  at  Hie 
expense  of  the  Commonwealth,  by  the  Water  Supply  Commission. 

Section  S makes  an  appropriation  for  the  purchase  of  land  and 
construction  of  the  dam,  and  also  provides  that  no  land  shall  be 
purchased  until  waivers  of  all  damages  from  owners  of  laud  in 
Ohio,  to  be  submerged,  shall  be  tiled. 

Property  Surveys. 

To  determine  the  probable  cost  of  the  land,  with  the  detail  and 
accuracy  desired,  and  also  to  facilitate  taking  of  options  when  the 
time  came  for  that,  it  was  evident  that  accurate  property  surveys 
would  be  necessary,  and  this  work  was  undertaken  as  soon  as  the 
held  party  was  organized.  The  act  was  apjrroved  July  25th,  and 
on  September  1st  tlie  held  work  began.  Headquarters  were  estab- 
lished on  November  1st  in  a house,  rented  for  the  force  at  Westford, 
Crawford  County. 

The  reservoir  will  flood  21.7  square  miles  of  land,  of  which  about 
one-half  is  swamp,  and  it  is  divided  into  about  400  jmrcels,  each  of 
which  had  to  be  run  out  by  chained  traverse  lines  around  its  bound- 
ary. The  boundaries  of  some  of  the  properties  were  found  to  have 
been  poorly  described  and  defined,  so  that  it  was  most  difficult  to 
follow  them  on  the  ground,  especially  in  the  almost  impenetrable 
portions  of  the  swamp.  It  Avas  necessary  to  wait  for  cold  weather 
when  the  swamp  was  frozen  to  locate  such  sections.  In  the  onion 
lands,  near  Linesville,  it  is  deemed  advisable  to  survey  these  small 
parcels  during  the  planting  of  the  crops  in  the  early  spring.  It  is 
expected  that  the  propeity  surveys  will  be  completed  earlj’  in  the 
summer  of  1014,  when  each  property  Avill  be  plotted  on  a separate 
map,  with  the  buildings  marked  thereon. 

Flow  Line. 

Following  the  completion  of  these  surveys,  it  is  the  jAurpose  to  run 
out  the  flow  lines  of  the  reservoir  by  accurate  levels,  marking  the 
border  of  the  lake  on  all  property  fences  on  the  ground,  as  their 
accurate  location  is  essential  in  the  purchase  of  the  properties  bord- 
ering the  reservoirs.  Some  of  these  properties  will  be  almost  under 
water,  leaving  only  a small  part  above  the  tiorv  lines,  and  such 
properties  should  be  bought  entire;  from  others  only  a small  part 
will  be  needed  and  only  that  portion  which  Avill  be  flooded  Avill  have 
to  be  acquired.  The  owners  should  knoAv,  therefore,  both  on  the 
ground  and  on  maps,  exactly  what  portion  of  their  property  will  be 
Avanted,  in  order  that  they  and  we  may  fairly  estimate  the  value 
of  that  portion. 
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Property  Description. 

Descriptions  of  each  property  will  be  obtained  either  from  the 
Eecorder  of  Deeds  office  at  Meadville,  Pa.,  and  at  Andover,  Ohio, 
or  from  the  owner,  when  parcels  have  not  been  recorded  and  i)revious 
selling  prices  noted. 

Timber  Survey. 

There  is  a large  amount  of  standing  timber  on  this  area,  some  of 
which  is  of  commercial  value,  while  some  will  cost  more  to  remove 
than  it  is  worth.  Following  the  completion  of  the  property  surveys, 
a timber  survey  will  be  made  by  which  an  accurate  estimate  will 
be  obtained  of  the  value  of  the  timber  on  each  property  and  of  the 
cost  of  its  removal  and  salvage  therefrom. 

Buildings. 

IMiotographs  will  be  taken  of  all  buildings,  and  estimates  of  the 
value  tliereof  made  by  personal  examination. 

Dam. 

In  1912  an  exploration  was  made  of  the  dam  site  by  borings,  and 
a log  was  kept  of  the  materials  encountered  in  the  seven  boles  which 
Avere  drilled.  A design  of  an  earthen  dam,  with  concrete  spillway 
founded  on  rock,  was  made  and  an  estimate  of  cost  prepared.  During 
1914  it  is  proposed  to  thoroughly  investigate  the  dam  site  by  dry 
borings  and  to  prepare  plans  in  sufficient  detail  for  the  construction 
of  the  dam.  Plans  for  relocation  of  highways,  changes  in  grades 
of  railroads,  and  other  construction  features  will  also  be  prepared. 

Hydrographic  Studies. 

The  gaging  stations  at  Sharon  and  Turnerville  on  the  Shenango 
River  have  been  maintained  through  the  year  and  the  discharge  data 
are  given  on  page  290  of  this  report.  The  old  timber  crib  dam  at 
Sharpsville,  three  miles  above  Sharon,  has  been  repaired,  a sharp 
level  crest  ])laced  thereon,  and  an  automatic  recording  gage  in- 
stalled, in  order  to  give  an  accurate  weir  measurement  as  a check 
on  the  flow  of  the  Sharon  gage.  A weir  was  also  built  at  the  Turn- 
erville bridge  and  an  automatic  gage  installed  near  the  dam  site; 
and  it  is  proposed  to  e.stablish  gages  on  the  tributaries  of  the 
Shenango  River  which  enter  it  below  tlie  dam  site,  for  the  purpose 
of  determining  accurately  the  quantity  of  water  coming  into  the 
river  between  the  dam  and  Sharon.  These  data  will  be  necessary 
in  the  operation  of  the  reservoir. 
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Rain  Gages. 

Rain  gages  were  operated  at  Linesville  and  Tnrnersvdlle  during 
1012  and  1913,  and  new  gages  were  installed  at  Westford,  Hadley, 
and  Orangeville.  It  is  proposed  to  place  additional  rain  gages  on 
the  drainage  areas  of  tributary  streams  above  the  proposed  stream 
gaging  stations  referred  to. 

Evaporation  Tanks. 

Evaporation  tanks  were  operated  at  Linesville  and  in  the  swamp 
during  the  summer  and  fall  of  1012.  After  the  establishment  of 
headquarters  at  Westford  evaporation  tanks  were  installed  there, 
and  operated  since  November  and  will  be  continued. 

Conclusions  and  Recommendations. 

By  the  close  of  1914  an  accurate  and  detailed  estimate  of  the 
cost  of  the  project  will  be  ready  for  presentation  to  the  Legislature, 
detail  plans  covering  the  design  of  the  necessary  structures  will  be 
completed,  and  the  Commission  will  be  prepared  to  enter  upon  tlie 
lands  and  immediately  begin  measures  to  acquire  the  property  and 
to  construct  the  works.  It  is  urged  that  the  Legislature  make  an 
appropriation  sufficient  to  complete  this  project.  A careful  census 
of  the  damage  caused  by  the  flood  of  March,  1913,  in  the  Shenaimo 
River  Valley,  shows  that,  had  this  reservoir  been  built  at  that  time, 
its  entire  cost  of  $1,600,000  would  liave  been  saved  by  the  reduction 
in  flood  damage  which  would  have  been  effected  by  it.  This  alone, 
it  seems  to  the  Commission,  should  be  euougli  to  convince  one  of  tlie 
advantages  to  accrue  from  its  early  construction. 

PYMATUNING  SWAMP  ACT. 

An  act  providing  for  the  erection  of  a dam  at  the  outlet  of  Pymatuu- 
ing  Swamp,  and  the  establishment  of  a reservoir  to  conserve  the 
waters  thereof;  providing  for  the  taking  of  land  and  materials 
necessary  thereto ; vesting  certain  powers  and  duties  in  the  Water 
Supply  Commission;  and  making  an  appropriation. 

Whereas,  By  an  act  approved  the  fourteenth  day  of  June,  one 
thousand  nine  hundred  eleven,  entitled  “An  act  providing  for  a sur- 
vey of  Pymatuning  Swamp,  and  an  examination  into  the  feasibility 
of  constructing  a reservoir  therein  to  conserve  the  waters  draining 
into  said  swamp,  and  making  an  appropriation  therefor,”  the  Water 
Supply  Commission  was  directed  to  survey  Pymatuning  Swamp,  in 
Crawford  County,  and  the  land  contiguous  or  adjacent  thereto,  and 
to  examine  into  the  feasibility  of  constructing  a dam  or  dams  across 
the  outlet  or  outlets  of  said  swamp,  whereby  the  waters  entering 
the  same  might  be  conserved,  and  the  flow  of  water  regulated  in  the 
Shenango  and  Beaver  rivers;  and. 
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Whereas,  lu  pursuance  of  said  act,  the  Water  Supply  Commission 
caused  said  survey  to  be  made,  and  has  presented  its  report  thereon; 
and, 

Wliereas,  In  said  re])ort  the  Water  Supply  Commission  states  that 
the  pioject  is  a feasible  one,  that  a portion  of  said  Pymatuning 
Swamp  can  be  converted  into  a storage  reservoir  by  constructing  a 
dam  across  the  valley  of  the  Shenango  river,  that  the  low  'water  flow 
in  the  Shenango  river  would  thereby  be  increased  about  two  hundred 
seventy-five  million  gallons  per  diem,  that  the  reservoir  would  eli- 
minate any  considerable  contribution  to  floods  from  the  territory 
above  the  dam,  that  the  proposed  reservoir  would  improve  the  sani- 
tary conditions  of  the  Shenango  and  Beaver  rivers  and  of  the 
swamp,  that  approximateh"  two  thousand  primary  horse  power 
would  be  added  to  existing  water-power  in  the  Reaver  river,  that 
the  construction  of  the  dam  and  reservoir  would  cause  a benefit 
along  the  Shenango  and  Beaver  valleys  more  than  commensurate 
the  cost  of  the  pi'oject,  that  the  industrial  development  would  be 
increased,  and  that  the  communities  in  the  vicinity  of  the  reservoir 
would  be  benefited  through  improved  highways,  the  creation  of  an 
attractive  lake,  increased  water  transportation,  and  better  sanitary 
conditions;  therefore, — 

Section  1.  Re  it  enacted,  &c..  That  the  Water  Supply  Commission 
of  Pennsylvania  is  hereby  authorized  and  directed  to  cause  a dam  to 
be  constructed  across  the  outlet  to  Pymatuning  Swamp,  in  Crawford 
County,  for  the  purpose  of  establishing  a reservoir  and  of  conserving 
the  water  entering  said  swamp,  and  for  the  ])urpose  of  regulating 
the  flow  of  water  in  the  Shenango  and  Reaver  rivers.  The  dam  shall 
be  constructed  and  the  reservoir  established  in  accordance  with 
plans  and  specifications  which  shall  be  prepared  by,  or  under  the 
direction  of,  the  commission,  and  shall  be  so  constructed  and  estab- 
lished as  to  conserve  said  waters  in  a safe  and  practical  manner,  and 
to  legulate  the  flow  thei’efrom  so  as  to  maintain  throughout  the 
year  as  regular  a flow  of  water  as  possible  in  said  rivers. 

Section  2.  In  carrying  out  said  plans,  the  commission  may  acquire, 
in  the  name  of  this  Commonwealth,  by  purchase,  condemnation,  or 
otherwise,  such  lands  and  materials  as  may  be  needed  in  carrying 
out  the  provisions  of  this  act. 

Section  3.  In  acquiring  any  of  said  lands  or  materials,  if  the 
commission  cannot  agree  with  the  owners  thereof,  or  if  the  owner 
cannot  be  found  or  is  not  sui  juris,  the  commission  may  file  its  peti- 
tion in  the  court  of  common  pleas  of  the  county  wherein  the  lands 
or  materials  are  siRiated,  praying  for  the  appointment  of  viewers  to 
ascertain  the  fair  value  of  such  laud  or  material.  Thereupon  the 
court  shall  appoint,  from  among  the  members  of  the  board  of  viewers 
of  the  county,  three  viewers,  who,  by  personal  inspection  and  other- 
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wise  of  the  lands  or  materials  proposed  to  be  acquired,  shall  ascertain 
and  fix  the  fair  value  thereof.  The  court  shall  fix  a time,  not  less 
than  ten  daj^s  nor  more  than  twenty  days  thereafter,  for  the  viewers 
to  meet,  either  upon  said  lands  or  otherwise.  Notice  of  the  time  and 
place  of  meeting  of  such  viewers  shall  be  given,  where  practicable, 
by  personal  service  upon  the  owner,  or  by  such  other  service  as  the 
court  may  direct.  When  the  viewers  shall  have  completed  their 
labors  they  shall  file  their  report  in  writing  in  the  said  court.  If 
no  exceptions  shall  be  filed  thereto  within  thirty  days  from  the  filing 
of  the  report,  or  if  no  appeal  therefrom  be  filed  within  said  time 
demanding  a trial  by  jury,  the  said  report  shall  be  confirmed  abso- 
lutely. After  final  judgment  on  any  appeal  from  the  award  of 
viewers,  an  appeal  may  be  had  to  either  the  Supreme  Court  or 
Superior  Court,  as  the  case  may  require.  If,  upon  any  appeal,  the 
award  of  the  viewers  is  not  increased  or  modified  in  favor  of  the 
appellant,  the  entire  cost  of  the  proceedings  subsequent  to  such 
award  shall  be  paid  by  the  appellant.  In  so  far  as  practicable  the 
commission  may  include  in  one  petition  proceedings  for  the  condem- 
nation of  all  land  in  one  county  proposed  to  be  acquired. 

In  any  proceedings  under  this  section  the  court  may  appoint  such 
guardians  or  committees  or  trustees  as  the  case  may  require,  and 
may  in  all  cases  prescribe  the  form  and  manrrer  of  service  of  any 
notice* required  in  any  proceedings  under  this  act. 

Sectioir  4.  When  tlie  entixe  cost  of  said  lands  and  materials,  in- 
cluding expenses  and  the  cost  of  said  dam  and  reservoir,  shall  have 
been  ascertaiired  and  fixed  as  neasly  as  may  be,  the  commissioir 
may  take  possession  of  said  lauds  or  mater  ials,  in  the  name  of  this 
Commonwealth,  after  giving  sixty  days’  no  lice  thereof  by  publication 
in  the  counties  wiieiein  said  lands  or  materials  are  located.  No 
part  of  said  lands  or  material  shall  be  taken  over  by  the  commission, 
in  the  name  of  the  Commonwealth,  rrutil  by  agreement  with  the 
owner  or  by  proceedings  in  condemnation  as  provided  for  in  this 
act  the  entire  cost  of  all  said  lauds  and  materials  shall  be  ascertained 
and  fixed  as  nearly  as  may  be. 

Section  5.  The  commission  may  agree  with  any  person,  partner- 
ship, association,  or  corporation  for  the  removal,  relocation,  elevat- 
ing, lowering,  or  otherwise  changing,  of  any  railroad,  railway,  tele- 
graph line,  telephone  line,  electric  light,  heat  or  power  line,  gas 
line,  road,  highway,  street,  or  l)ridge,  or  any  part  thereof.  If  such 
agreement  cannot  be  made,  then  such  removal,  relocation,  elevation, 
lowering,  or  changing  may  be  done  by  the  commission,  and  the  dam- 
ages, if  any,  sustained  thereby  shall  be  fixed  as  in  said  condemnation 
proceedings. 
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Section  6.  No  laud  shall  be  purchased  by  the  commission  until 
the  titles  thereto  have  been  approved  by  the  Attorney  General. 

Section  7.  When  the  said  dam  is  completed  and  said  reservoir 
estabJished,  it  shall  be  maintained  and  operated  at  the  expense  of 
this  Commonwealth  under  the  direction  of  the  Water  Supply  Com- 
mission. 

Section  8.  The  sum  of  four  hundred  thousand  dollars  ($400,000), 
or  so  much  thereof  as  may  be  necessary,  is  hereby  specifically  ap- 
propriated to  the  Water  Supply  Commission  of  Pennsylvania,  for 
the  purchase  of  the  said  lands,  and  otherwise  for  caiTying  out  the 
Xjurposes  of  this  act.  Payment  of  moneys  shall  be  on  order  of  the 
chairman  of  the  commission,  countersigned  by  the  secretary,  and 
accomijanied  by  itemized  and  verified  vouchers,  and  upon  warrant 
of  the  Auditor  General.  No  land  shall  be  acquired  under  the  pro- 
visions of  this  act  until  there  shall  he  filed  with  the  commission  satis- 
factory waivers  of  all  damages  from  owners  of  lands  in  the  State 
of  Ohio,  to  be  submerged,  or  which  may  possibly  be  submerged, 
through  the  operation  of  said  dam  and  reservoir. 

Approved — The  25th  day  of  July,  A.  D.  1913,  except  as  to  the 
item  api)ropriatiug  |40t),00()  to  the  Water  Supply  Commission  of 
I’enusylvania  for  the  purchase  of  the  said  lauds  and  otherwise  for 
carrying  out  the  xtuiqtoses  of  tliis  act.  This  item  is  ai)i>roved  in  the 
sun'i  of  $100,000.  I withhold  my  approval  from  the  remaiipier  of 
said  ax.)Xuopriation  because  of  insufficient  State  revenue. 

JOHN  K.  TENER. 
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CHAPTER  V 

HYDROGRAPHIC  DIVISION 
New  Stream  Gaging  Stations. 

The  h3^drogi  aphic  work  of  the  Commission  has  been  enlarged  and 
extended  during  the  year,  twent}^  new  stream  gaging  stations  having- 
been  established  as  shown  by  Table  No.  14. 

TABLE  NO.  14. 

Stream  Gaging  Stations  Established  During  1913. 


Stream. 


Location. 


Chest  Creek,  

West  Branch,  Susquehanna  River,  

West  Branch,  Susquehanna  River,  

Clearfield  Creek,  

Moshannon  Creek,  

Driftwood  Branch,  Siunemahoning  Creek, 

Kettle  Creek,  

West  Branch,  Susquehanna  River,  

West  Branch,  Susquehanna  River,  

West  Branch,  Susquehanna  River,  

Lycoming  Creek,  

Lackawanna  River 

Buffalo  Creek,  

Shenango  River,  

Little  Shenango  River,  

Shenango  River,  

Casselman  River 

Laurel  Hill  Creek,  

Stony  Creek,  

Loyalhanna  Creek,  


St.  Lu. 

Bower. 

Clearfield. 
Dimeling. 
Winburue. 
Sterling  Itfin. 
Leidy. 

Lock  Haven. 
.Tersey  Shore. 
Lewisburg. 

Trout  Run. 

Moosic. 

Lewisburg. 

New  Castle. 
Salem. 
Sharpsville. 
Markleton. 

Ursina. 

Johnstown. 

New  Alexandria. 


The  information  obtained  at  several  of  the  new  stations  is  so 
meager  that  it  is  not  published.  Seven  old  stations  were  discon- 
tinued, so  that  the  net  increase  in  stations  maintained  by  the  Water 
Supply  Commission  during  the  year  was  thirteen.  The  stations 
for  which  stream  flow  data  appear  in  this  report  are  shown  in 
Tables  Nos.  15,  16,  17,  and  18. 
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TABLE  NO.  15. 

Gaging  Stations  in  Delaware  Basin.* 


Station  No. 


Stream. 


Location. 


1 

2 


4 

c, 

0 

7 

5 
9 

10 

11 

12 

rs 

14 

15 


West  Braiicli  Delaware  river, 
East  Branch  Delaware  river, 

Wallenpaupack  creek 

Sbohola  creek,  

Rattlesnake  brook,  

Delaware  river,  

Big  Buslikill  creek,  

Analomink  creek 

Brodheads  creek,  

I‘ooono  creek,  

McMichaels  creek,  

Lehigh  river,  

Delaware  river,  

Darby  creek,  

Brandywine  creek,  


Hale  Eddy,  N.  T.  (formerly 
Fish  Eddy,  N.  Y’.  (formerly 
Wilsonville,  Pa. 

Lords  Valley,  Pa. 

Spring  Brook,  Pa. 

Port  Jervis,  N.  Y. 
Shoemakers,  Pa. 

Henryville,  Pa. 

Analomink,  Pa. 

Stroudsburg,  Pa. 

Stroudsburg,  Pa. 

South  Bethlehem,  Pa. 
Riegelsville,  N.  J. 
Lansdowne,  Pa. 

Chadds  Ford,  Pa. 


at  Hancock), 
at  Hancock). 


*For  information  available  on  each  station,  see  “Description  of  Station.” 


TABLE  NO.  16. 

Gaging  Stations  in  Susquehanna  Basin.* 


Station  No. 

stream. 

• — 

Location. 

1 

3 

4’ 

Lackawanna  river,  

Scranton,  Pa, 

7'  

3’  

St  Lu,  Pa. 

10'  . 

11'  

12 

13  . 

14’  

15’  

16,  

17]  

18^  

19]  

20’  

21.  

22^  

00’ 

24,  

25’  

2G,  

27’  

2Si  

29,  

Port  Royal,  Pa. 

30i  

3li  

Hogestown,  Pa. 

33i  

White  Hill,  Pa. 

34; 

Big  Swatara  creek 

Jonestown,  Pa. 

For  information  available  on  each  station,  see  “Description  of  Station.” 
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TABLE  NO.  17. 

Gaging  Stations  in  Potomac  Basin.* 


station  No. 

Stream. 

Location. 

1 

♦For  information  available  on  each  station,  see  “Description  of  Station.” 

TABLE  NO.  18. 

Gaging  Stations  in  Ohio  Basin.* 


Station  No. 


Stream. 


Location. 


1,  

2'  

3 *.  

4,  

5,  

ej  

7 

8 

9,  

10,  

11,  

12,  

13 

14,  

15 

16 

17 

Kiskiminetas  river,  

18 

West  Fork  river 

19 

Tygart  river,  

20,  

Cheat  river 

21,  

Dunkard  creek,  

22 

Youghioghenv  river 

23,  

Casselman  river 

24,  

Casselman  river 

25,  

Laurel  Hill  creek 

26 

Laurel  Hill  creek 

27 

TouKhioglieny  river 

28 

Turtle  creek 

29 

Shenango  river 

30 

Shenango  river 

31 

Neshannock  creek 

32 

Slipper.v  Rock  creek 

Ked  House,  N.  Y. 
Dewdrop,  Pa. 
Frewsburg,  N.  Y. 
Youngsviile,  Pa. 
Nebraska,  Pa. 
Rouseville,  Pa. 
Kimnieytown.  Pa. 
Meadville,  Pa. 
Carlton,  Pa. 
Wyattville,  Pa. 
Clarion.  Pa. 

St.  Charles,  Pa. 
Kittanning,  Pa. 
Rosston,  Pa. 
Blacklick,  Pa. 

New  Alexandria,  Pa. 
Avonmore,  Pa. 
Enterprise,  W.  Va. 
Fetterman,  W.  Va. 
Morgantown,  W.  Va. 
“Bobtown,”  Pa. 
Confluence,  Pa. 
Markleton,  Pa. 
Confluence,  Pa. 
Ursina,  Pa. 
Confluence,  Pa. 
Connellsville,  Pa. 
East  Pittsburgh,  Pa. 
Turnerville,  Pa. 
Sharon,  Pa. 

New  Castle,  Pa. 
Wurtemburg,  Pa. 


♦For  information  available  on  each  station  see  “Description  of  Station.” 


Checking  Gages. 

In  order  to  maintain  the  accuracy  of  the  records  each  gaging 
station  was  inspected  one  or  more  times  during  the  year,  when,  in 
addition  to  taking  current  meter  discharge  measurements,  the  gages 
were  checked  with  bench  marks,  and  the  proper  adjustments  made, 
so  that  the  gage  heights  as  recorded  are  at  all  times  on  the  same 
datum.  The  wide  variations  in  temperature  occurring  between  sum- 
mer and  winter,  causes  steel  bridges  to  expand  and  contract  and 
consequently  the  elevation  of  the  gages  on  them  are  affected,  and 
observations  are  being  made  to  determine  the  amount  and  direction 
of  these  changes. 
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Automatic  Gages. 

At  most  stations  two  gage  readings  are  taken  daily,  for  the  pur- 
pose of  getting  nearer  the  true  mean  daily  stage.  When  the  stage 
fluctuates  rapidly  this  is  not  a sufficient  number  of  observations  to 
give  a reliable  mean,  and  consequently,  during  floods,  readings  are 
taken  more  frequently.  In  order  to  eliminate  error  due  to  insuffi- 
cient observations  and  also  to  the  personal  equation  of  observers, 
there  is  a growing  demand  for  accurate  and  trustworthy  automatic 
recording  gages.  The  Commission  has  tried  some,  and  has  watched 
experiments  with  others,  but  lias  not  as  yet  found  a gage  of  sufficient 
reliability  to  warrant  the  expense  of  rei)lacing  observers  with  auto- 
matic recording  instruments.  Experiments  now  being  carried  on 
with  a pressure  gage  seem  to  indicate  that  this  style  of  instrument 
may  prove  adaptable  to  the  conditions  under  which  gages  on  Penn- 
sylvania streams  must  operate,  and  it  is  to  be  hoped  that  before 
long  the  error  due  to  inaccuracies  of  observers  may  be  eliminated  by 
file  general  use  of  some  form  of  automatic  recording  gage. 

Value  of  Long  Term  Records. 

The  yield  of  a stream  changes  from  year  to  year  with  variations  in 
precipitation,  and  it  is  obvious  that  observations  extending  continu- 
ously over  many  years  are  required  in  order  to  produce  a record 
which  can  be  taken  as  a reliable  index  of  the  characteristics  of  a 
stream.  There  are  a few  such  long-term  records  on  Pennsylvania 
rivers,  and  fortunately  a number  of  the  Commission’s  stations  were 
operating  during  the  extraordinarily  dry  period  of  1908,  1909  and 
1910,  so  that  the  results  then  obtained  represent  as  low  figures  as 
may  reasonably  be  anticipated. 

Discharge  Curve  Changes. 

The  discharge  curves  for  numerous  stations  have  been  found  to 
change  from  year  to  year,  caused  by  cutting  or  filling  of  the  channel 
at  the  gaging  station,  the  former  producing  an  increased  flow,  and 
the  latter  a decreased  flow  for  the  same  stage.  In  order  to  obtain 
accurate  cross  sections,  soundings,  by  means  of  a wire  and  weight,  are 
taken  twice  a year  at  each  station.  As  meter  measurements  are 
taken  from  time  to  time,  these  clianges  in  the  discharge  for  the 
same  stage  are  detected  and  new  curves  drawn,  or  the  old  ones  re- 
vised to  conform  to  the  new'  conditions.  During  periods  of  unusual- 
ly high  water  measurements  of  discharge  are  frequently  obtained  at 
stages  higher  than  those  previously  measured,  and  such  determina- 
tions, wlien  plotted  on  the  discharge  curve,  occasionally  necessitate 
material  alterations  of  the  curve,  and  a consequent  change  in  the  data 
previously  compiled.  During  the  month  of  March,  1913,  39  high 


Gaging  Station  on  I.oyalhanna  Creek,  at  New  Alexandria. 
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Gaging  Station  on  Stony  Creek,  at  Johnstown. 
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water  discharge  measurements  were  made,  some  of  which,  taken  at 
unusual  flood  stages,  completely  changed  discharge  curves,  requir- 
ing revision  of  former  computations. 

Extension  of  the  Stream  Gaging  System. 

In  the  past,  Pennsylvania  gagings  liave  been  practically  confined 
to  the  larger  streams,  but  due  to  the  increase  in  their  use,  the  water 
resources  are  becoming  constantly  more  valuable.  The  smaller 
streams  have  now  attained  an  importance  which  they  did  not  i)OS- 
sess  some  years  ago,  and  their  development  should  be  in  line  with 
the  best  utilization.  Many  of  the  requests  for  stream  flow  data  that 
come  to  the  Commission  relate  to  the  smaller  water  courses.  For  these 
reasons,  and  on  account  of  the  many  uses  to  which  these  data  are 
put,  the  Commission  proposes  to  extend  its  gaging  system  from  time 
to  time  as  its  appropriation  will  ]»ermit,  so  as  to  gradually  include 
many  of  the  smaller  streams.  It  is  believed  that  Pennsylvania 
operates  through  this  Commission  the  most  extensive  State  system  of 
stream  gaging  in  the  United  States,  comprising,  as  it  does,  70 
stations,  besides  12  operated  by  others,  on  streams  which  flow  into  or 
out  of  the  State. 

Application  of  Stream  Discharge  Data. 

. A knowledge  of  stream  discharge  is  essential  to  the  proper  design 
of  hydraulic  projects,  and  the  lack  of  such  information  not  only 
retards  the  utilization  of  latent  possibilities  of  the  streams  but  often 
becomes  the  cause  of  the  failure  of  water  supply,  water  power  and 
other  companies  depending  on  surface  water  supplies.  It  is  neces- 
sai’y  to  know  the  minimum  (and  its  duration),  maximum  and  aver- 
age discharge  of  a stream  to  design  works  which  will  successfully 
and  economically  apply  the  water  to  the  purpose  desired. 

Among  the  foremost  uses  to  which  discharge  data  are  applicable 
is  stream  flow  regulation  by  storage.  The  extensive  system  of  dams 
and  reservoirs  proposed  by  the  Flood  Commission  of  Pittsburgh,  for 
reducing  floods  in  the  Allegheny,  Monougahela,  and  upper  Ohio  rivers, 
was  determined  upon  the  basis  of  the  stream  flow  data  collected  by 
the  Water  Supply  Commission  of  Pennsylvania  on  these  rivers  and 
their  tributaries.  A dependable  report  on  the  Pymatuuiiig  Swamp 
Reservoir  project,  which  involves  the  regulation  of  the  flow  of  the 
Shenango  River,  a stream  having  a drainage  area  of  1,047  square 
miles,  and  flowing  through  several  large  industrial  centers  in  the 
western  part  of  the  State,  was  made  possible  only  through  the 
availability  of  stream  flow  recoi’ds.  Several  years  previous  to  the 
passage  of  the  bill  providing  for  the  Pymatuning  Reservoir  survey, 
the  collection  of  the  stream  flow  data  on  the  Shenango  River  and  its 
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tributaries  was  started,  and  the  data  thus  obtained  have  afforded 
a satisfactory  record  for  the  hydrographic  studies  involved  in  that 
project. 

Tn  designing  a water  power  plant  on  an  unregulated  river,  namely, 
one  whose  tlow  varies  widely,  the  minimum  flow  and  duration  of  the 
period  of  low  water  are  the  limiting  factors.  Many  errors  have  been 
made  in  determining  these  factors  where  long  term  discharge  records 
were  not  available,  and  the  failure  of  the  company  sometimes  fol- 
lowed. Where  such  knowledge  exists,  works  may  be  designed  and 
built  with  confidence,  and  the  results  are  far  more  likely  to  be 
favorable.  To  attempt  to  construct  a hydro  electric  jdant  without 
these  data  is  hazardous,  and  the  fact  that  it  has  often  been  attempted 
with  disastrous  results  has  been  paidiy  responsible  for  the  reputation 
for  financial  insecurity  which  some  of  these  projects  have. 

For  the  work  ot  the  Commission,  in  acting  on  applications  of 
water  companies  for  dams  and  obstnrctions,  or  for  the  incorporation 
of  water  supply  and  water  power  companies,  the  data  collected  by 
tbe  Hydrogi’aphic  Division  is  used  to  make  the  computations  neces- 
sary to  show  the  correctness  of  the  design  of  the  structure  under 
consideration,  and  to  determine  u])on  the  feasibility  and  probable 
success  of  the  enterprise.  For  bridges,  the  records  of  maximum 
run-off  are  used  to  determine  the  adequacy  or  inadequacy  of  free 
channel  area  under  them  for  the  proper  discharge  of  floods;  for 
fills  and  other  obstructions,  they  show  w^hether  or  not  there  is 
sufficient  channel  area  to  take  care  of  maximum  discharges  without 
damaging  other  property;  wdiile  in  the  design  of  spillways  for  dams 
the  stream  flow'  records  are  of  vital  importance. 

Determinations  of  Coefficients  of  Roughness. 

During  the  summer  of  1913  a new  class  of  hydraulic  work  w'as 
inaugurated,  viz,  the  collection  of  data  necessary  for  the  computa- 
tion of  the  coefficient  of  roughness,  “n”  in  Kutter’s  formula  (see 
note).  The  values  of  “n”  are  determined  at  the  bridge  section  at 
each  gaging  station,  and  should  prove  a valuable  addition  to  the 
information  available  for  the  computation  of  flood  discharge  in  the 
design  of  new  bridges,  in  the  alteration  of  old  ones,  and  in  various 
other  hydraulic  designs.  The  field  w'ork  includes  a careful  cross 
section  of  the  stream  at  the  bridge,  the  w'ater  surface  slope  above  and 
below  the  structure,  together  wdth  a simultaneous  measurement  of 
discharge  of  the  stream. 

In  determining  the  mean  velocity  at  a section  Avhose  dischai’ge  is 
unknown  it  is  necessary  to  use,  in  addition  to  the  slope  and  hydraulic 
mean  radius,  the  value  of  the  coefficient  of  roughness,  which  depends 
uj»on  the  materials  forming  the  bed  and  banks  of  the  channel  and 

NOTR: — Kuttcr’s  formula  is  generally  accepted  as  one  of  the  most  reliable.  In  it  “n”  is  a 
variable  factor  indicative  of  the  relative  roughness  of  channel  or  waterway. 
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irregularities  therein,  together  with  other  conditions  that  tend  to 
produce  a retardation  of  flow,  such  as  piers,  curves,  eddies,  aquatic 
plants,  etc.  Experimental  data  on  this  subject  are  limited  and  the 
values  of  “n”  commonly  accepted  must  be  considered  approximations 
only,  until  verified  by  actual  observations  and  computations.  It  is 
the  purpose  of  the  Commission  to  continue  these  experiments  at 
all  gaging  stations  at  various  stages,  including  low  water  and  floods. 
In  the  meantime  it  is  proposed  to  verify,  by  repeated  experiments, 
the  data  thus  far  collected,  before  publishing  the  results  of  this 
work. 

Rainfall  Stations. 

Studies  of  rainfall  have  been  made,  and,  in  addition  to  records 
of  precipitation  available  from  United  States  Weather  Bureau  sta- 
tions, the  Water  Supply  Commission  receives  data  from  its  own  rain- 
fall stations.  During  1013  the  following  precipitation  stations  were 
established:  Union  City,  Erie  County;  Pleasant  Mount,  Wayne 
County;  Cressou  and  Falls  Creek,  Clearfield  County;  Glenhazel, 
Elk  County;  Cloe,  Jefferson  County;  Creekside,  Indiana  County; 
Eaglesmere,  Sullivan  County;  Hadley,  Westford,  Turnersville  and 
Linesville,  Crawford  County. 

Flood  Warning. 

On  April  7,  1913,  a bill  was  introduced  into  the  House  of  Repre- 
sentatives, as  a result  of  the  flood  of  March,  1013,  directing  the 
Water  Supply  Commission  of  Pennsylvania  to  establish  and  maintain 
gaging  stations  on  certain  streams  within  the  State  and  to  issue 
flood  warnings.  This  bill,  which  carried  an  appropriation  of  |10,000, 
was  passed  by  the  Legislature,  and  signed  by  the  Governor  on  May 
23,  1913,  and  provides  that  freshet  and  flood  conditions  be  tele- 
graphed and  telephoned  to  municipalities  when  and  where  flood 
damage  may  be  expected,  forecasting,  as  near  as  may  be,  the 
probable  maximum  gage  heights  which  will  be  reached,  and  the 
probable  time  of  the  arrival  of  such  maximum  stage. 

The  streams  in  the  Allegheny  and  Monongahela  watersheds  have 
been  gaged  more  completely  than  those  of  the  Susquehanna,  and 
much  information  is  tlierefore  available  for  the  prediction  of  flood 
crests  on  these  rivers.  The  Delaware  River  is  subject  to  the  influence 
of  Rew  York  and  New  Jersey  tributaries,  so  that  the  forecasting 
of  floods  on  that  stream  will  have  to  be  taken  up  with  those  states. 
Because  of  these  facts,  the  work  under  this  act  has  been  undertaken 
first  on  the  Susquehanna  watershed,  although  it  is  intended  to 
gradually  extend  the  system  throughout  the  State.  Since  the  demand 
for  this  system  originated  along  the  West  Branch  of  the  Susquehanna 
River,  it  was  decided  to  undertake  the  first  steps  under  the  act  in 
that  basin. 
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The  West  Branch  of  the  Susquehanna  River,  which  joins  the 
North  Branch  at  Northumberland,  drains  a total  area  of  approxi- 
mately 7,000  square  miles,  lying  entirely  within  the  State.  It  has 
a total  length  of  226  miles  with  numerous  large  tributaries,  several 
of  which  drain  over  900  square  miles,  all  joining  the  river  above 
Williamsport,  which  is  41  miles  above  the  mouth.  After  the  passage 
of  the  Flood  Warning  Act,  a map  of  the  streams  in  the  West  Branch 
drainage  area  was  drawn  and  18  points  were  selected  to  investigate 
for  new  gaging  stations,  in  addition  to  the  eight  already  maintained. 
In  the  meantime  studies  were  made  of  the  past  floods,  in  an  effort 
to  establish  certain  definite  relations  between  up  and  down  river 
gage  heights.  During  1he  summer  of  1913  a reconuoissauce  was 
made  of  the  streams  previously  selected,  and,  as  a result,  eleven 
stations  were  installed.  Seven  of  these  are  discharge  measurement 
stations,  viz,  Chest  Creek  at  St.  Lu,  Susquehanna  River  at  Bower, 
Clearfield  Creek  at  Dimeling,  Moshaunon  Creek  at  Winburne,  Drift- 
wood Branch  of  Sinnemahoning  Creek  at  Sterling  Run,  Kettle  Creek 
at  Beidy,  and  Buffalo  Creek  near  Lewisburg;  while  four  are  gage 
height  stations  only,  viz,  the  Siisquehanna  River  at  Clearfield,  Lock 
Haven,  Jersey  Shore,  and  Lewisburg. 

The  office  studies  of  past  floods  have  been  continued,  and  have 
shown  that  flood  stages  for  some  localities  may  be  predicted  on 
the  basis  of  gage  height  relations,  while  those  at  other  places  must 
be  forecasted  from  a knowledge  of  gage  heights  at  Wilkes-Barre  on 
the  North  Branch  of  the  Susquehanna  River,  Williamsport  on  the 
West  Branch,  and  Newport  on  the  Juniata  River.  A proportional 
increment  from  each  of  the  latter  tliree  stations  added  to  the  stage 
at  Harrisburg  before  the  rise,  together  with  modifications  due  to 
condition  of  soil  and  precipitation,  will  show  the  gage  height  that 
may  be  expected  at  Harrisburg. 

At  Williamsport,  on  the  other  hand,  where  much  flood  damage 
often  occurs,  it  has  been  found  that  during  a general  rain  the  flood 
crests  at  Williamsport,  Renovo,  and  Clearfield  usually  occur  simul- 
taneously, although  the  first  inference  would  be,  without  investiga- 
tion, that  the  crest  should  be  cumulative,  while  progressing  from 
Clearfield  to  Renovo  and  Williamsport.  This  is  due  to  the  fact  that 
tlie  tributary  drainage  area  of  the  West  Branch  of  the  Susquehanna 
River  is  divided  into  three  main  drainage  basins,  discharging  their 
floods  simultaneously  at  Clearfield,  Renovo,  and  Williamsport,  the 
resulting  effect  upon  tlie  lower  points  being  to  sustain  the  flood  stage 
for  a longer  period  and  not  to  simultaneously  add  to  its  magnitude. 
It  is,  therefore,  necessary  to  predict  flood  stages  at  Williamsport 
from  a knowledge  of  the  quantity  of  water  discharged  from  all  the 
main  tributaries  above  Williamsport,  and  eventually  it  is  believed 
the  discharge  method  will  be  generally  adopted. 
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After  the  basin  of  the  West  Branch  has  been  provided  with  the 
necessary  gaging  stations  a reconnoissance  of  the  North  Branch 
and  its  principal  tributaries  was  made.  The  stations  now  maintained 
in  the  basin  of  the  North  Branch  are  located  on  the  Susquehanna 
Kiver  at  Danville  and  Wilkes-Barre,  on  the  Lackawanna  Eiver  at 
Moosic,  and  on  Wyalusing  Creek  at  Wyalusing.  The  United  States 
Geological  Survey  operates  gaging  stations  on  the  North  Branch  of 
the  Susquehanna  Eiver  at  Binghamton  and  Conklin,  N.  Y.,  on  the 
Chenango  Eiver  at  Chenango  Forks,  N.  Y.,  and  on  the  Chemung 
Eiver  at  Chemung,  N.  Y.  As  a result  of  the  investigation  made  along 
these  streams,  it  has  been  decided  to  place  additional  stations  on 
the  North  Branch  of  the  Susquehanna  Eiver  at  Towauda,  on  To- 
wanda  Creek  above  Monroeton,  on  Mehoopany  Creek  at  Mehoopany, 
on  Tunkhannock  Creek  at  Dixon,  on  Bowman  Creek  at  Eatouville, 
and  on  Fishing  Creek  at  Bloomsburg.  These  additional  stations 
will  be  installed  during  the  early  part  of  next  year. 

Value  of  Flood  Warnings. 

The  Flood  Warning  Act  has  been  in  operation  but  six  months, 
and  specific  instances  may  be  cited  at  this  early  time  where  the 
Flood  Warning  Service  has  saved  to  the  people  of  the  State  the  full 
value  of  the  appropriation.  These  warnings  accomplish  two  results, 
namely,  they  warn  people  in  due  season,  so  that  provision  for  on- 
coming high  water  may  be  made,  and  they  prevent  unnecessary  and 
costly  precautions  in  anticipation  of  flood  stages  which  do  not 
materialize.  Below  is  the  text  of  the  Flood  Warning  Act,  which 
contains  direct  authorization  of  the  Commission  to  establish  stream 
gaging  stations,  showing  the  appreciation  of  the  Legislature  of  the 
value  of  this  work.  Heretofore  the  Commission  has  established  and 
operated  its  stations  by  virtue  of  its  general  authority  to  “acquaint 
itself  with  the  conditions  of  the  Water  Supply  of  the  Common- 
wealth.” 

FLOOD  WAENING  ACT. 

An  act  authorizing  the  Water  Supply  Commission  of  Pennsylvania 
to  establish  and  maintain  gauging  stations  on  certain  streams 
within  the  Commonwealth  of  Pennsylvania ; authorizing  said  com- 
mission to  issue  flood  wornings,  and  making  an  appropriation 
therefor. 

Whereas,  The  recent  flood  conditions  have  demonstrated  the  im- 
portance and  necessity  of  establishing  and  maintaining  gauging 
stations  on  the  streams  witliin  the  Commonwealth  of  Pennsylvania, 
in  order  that  freshet  and  flood  conditions  may  be  telegraphed  and 
telephoned  to  certain  municipalities,  where  flood  damage  is  likely 
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to  be  caused,  forecasting  as  near  as  may  be  the  probable  maximum 
gauging  heights  expected  to  be  reached,  and  the  probable  time  of  the 
arrival  of  snch  gauge  heights;  therefore, — 

Section  1.  Be  it  enacted,  &c..  That  the  Water  Supply  Commission 
of  Pennsylvania  is  liereby  authorized  to  establish  and  to  maintain 
siich  gauging  stations  on  the  ]»rincipal  rivers  and  tributaries  thereof 
as-  in  the  judgment  of  the  commission,  may  be  necessary  for  the 
determination  of  the  daily  height  of  water  in  such  streams  and 
tributaries  thereof,  as  well  as  the  amount  of  water  flowing  therein. 

Section  2.  The  Commission  shall,  during  freshet  and  flood  con- 
ditions, issue  bulletins,  to  be  telegTaphed  or  telephoned  to  such 
municii)alities  in  tlie  Commonwealth  where  flood  damage  is  likely 
to  be  caused,  forecasting  the  probable  maximum  gauge  lieights  ex- 
I>ected  to  be  readied,  and  the  probable  time  of  the  arrival  of  such 
gauge  lieights. 

Section  3.  The  snm  of  ten  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  is  hereby  specifically  approju-iated  to  the  Water 
Supply  Commission  of  Pennsylvania,  for  the  jiurpose  of  carrying 
into  effect  the  provisions  of  this  act. 

A]i]»i'oied — Tlie  23d  day  of  May,  A.  D.  1913. 

J(3HN  K.  TENER. 
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HYDROGRAPHIC  DATA 


1913 


3 


WATER  SUPPLY  COMMISSION  OF  PENNSYLVANIA 

MAP  SHOWING  LOCATION 


DELAWARE  BASIN 
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WEST  BRANCH  DELAWARE  RIVER. 


DESCRIPTION  OF  BASIN. 

This  stream  has  its  source  in  a small  lake  almost  on  the  line  of 
Schoharie  and  I)ela\yare  counties,  New  York,  at  aji  elevation  of  ap  - 
proximately 1,900  feet  almve  sea  level,  on  the  western  slope  of  the 
Catskill  mountains  and  drains  a total  of  600  square  miles.  It  Hows 
southwesterly  through  a hilly,  plateau  region,  well  populated  in  tl';e 
main  valley,  and  the  hills  well  timbered,  to  Deposit,  about  5 miles 
above  the  State  Line,  where  it  turns  southeast  and  in  about  5 miles 
joins  the  East  Branch  at  Hancock,  New  York.  About  8 miles  above 
Deposit  at  Cannousville  is  the  site  f>f  a large  storage  reservoir  pro- 
posed by  tire  State  Water  Supply  Commission  of  New  York  to  flood 
a long,  broad  valley,  and  contain  approximately  7,000,000,000  cubic 
feet  available  storage. 

At  Hancock,  the  elevation  is  895  feet  above  sea  level,  and  the  rise 
from  there  to  Cannonsville,  16  miles  above,  is  at  the  rate  of  7 feet 
per  mile,  while  above  this  point  the  slope  is  steeper.  In  the  irpper 
section  there  are  numerous  lakes,  ponds  and  swampy  areas,  the  basin 
being  relatively  long  and  narrow  with  numerous  short,  lateral  tribu- 
taries. The  largest  tributary  is  Oquaga  creek,  which  comes  in  at  De- 
posit from  the  west.  The  mean  annual  precipitation  over  this  water- 
shed is  approximately  10  inches. 

The  dischai'ge  of  tiris  stream  has  been  nieasit’ ed  from  October, 
1902,  to  December,  1912,  at  Hancock,  N.  Y.,  near  its  mouth,  and  from 
November,  1912,  at  Hale  Eddy,  N.  Y. 


DELAWARE  BASIN— STATION  NO.  1. 


WEST  BRANCH  DELAWARE  RIVER  AT  HALE  EDDY,  N.  Y. 


DESCRIPTION  OF  STATION. 

LOCATION — On  highway  bridge  400  feet  west  of  the  Erie  Rail- 
road station  in  the  village  of  Hale  Eddy,  8^  miles  above  junction  with 
East  Branch  at  Hancock,  8 miles  below  the  power  dam  of  the  Deposit 
Electric  Co. 
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RECORDS  AVAILABLE — LHscliarge  complete  from  November 
15,  1912,  to  December  81,  1913. 

DRAIN  ACE  AREA— 594  scjuare  miles. 

GAGE — A vertical  staff  gage  iu  four  sections,  read  by  William 
Seely. 

DISCHARGE  MEASUREMENTS — Made  by  wading  across  three 
channels  above  the  bridge,  or  one  below,  in  low  water.  High  water 
measuienients  made  from  highway  bridge. 

CHANNEL — The  bed  of  the  stream  consists  of  coarse  gravel  and 
boulders.  The  control  is  about  f mile  below  the  gage  and  is  appar- 
ently permanent.  Between  the  control  and  the  gage  there  is  low 
land  behind  the  left  bank  which  is  overflowed  by  extreme  high 
water.  The  gage  heights  during  the  winter  are  seriously  affected  by 
ice. 

REMARKS — The  data  on  this  station  have  been  furnished  by 
the  United  States  Geological  Survey. 


DISCHARGE  MEASUREMENTS  OF  WEST  BRANCH  DELAWARE  RIVER, 

AT  HALE  EDDY,  N.  Y. 

(Drainage  Area  59Jf  square  miles.) 


No 

Date. 

Hydrographer. 

1 

Width.  I 

Area  of  section. 

i 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

1912 

Feet. 

Sq. 

ft. 

Ft. 

per 

sec. 

Feet. 

Sec. 

ft. 

1 

Nov.  21 
1913 

Weber,  

271 

239 

2.70 

2.99 

646 

0.2  & 0.8  method. 

2 

March  11 

Weber,  

186 

789 

2.59 

4.90 

2,040 

0.2  & 0.8  method. 

3 

March  12 

Weber,  

172 

708 

2.41 

4.79 

1,850 

0.2  & 0.8  method. 

4 

March  27 

Weber,  

222 

2,9S0 

7.66 

14.75 

22,800 

0.2  & 0.8  method. 

5 

March  31 

Weber 

220 

1,110 

2.82 

6.22 

3,130 

0.2  & 0.8  method. 

6 

May  8 

De  Golyer 

198 

419 

0.65 

2.28 

272 

Msmt.  by  wading  500'  be- 
low gage.  0.2  & 0.8 
method. 

7 

July  30 

Canfield,  

m 

144 

0.39 

1.32 

56 

Msmt.  by  wading  500'  be- 
low gage.  0.2  & 0.8 
method. 
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DISCHARGE  TABLE  FOR  WEST  BRANCH  DELAWARE  RIVER,  AT 
HALE  EDDY,  N.  Y.  FOR  1912  AND  1913. 


Gage  height. 

Discharge. 

1 

Gage  height. 

Discharge. 

Gage  height. 

1 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.00 

15 

.80 

1140 

.60 

3560 

.40 

73')0 

.20 

14040 

.10 

24 

.90 

1210 

.70 

3670 

.50 

7530 

.30 

14340 

.20 

36 

4.00 

1280 

.80 

3780 

.60 

7710 

.40 

14650 

.30 

50 

.10 

1355 

.90 

3890 

.70 

7890 

.50 

14960 

.40 

66 

.20 

1430 

7.00 

4000 

.80 

8080 

.60 

15280 

.50 

84 

.30 

1505 

.10 

4120 

.90 

8270 

.70 

15600 

.60 

104 

.40 

1580 

'.20 

4240 

10.00 

8470 

.80 

15920 

.70 

126 

.50 

1660 

.30 

4360 

.10 

8670 

.90 

16260 

.SO 

150 

.60 

1740 

.40 

4480- 

.20 

8880 

13.00 

16600 

.00 

176 

.70 

1820 

.50 

4600 

.30 

9090 

.10 

16950 

2.00 

204 

.80 

1900 

.60 

4720 

.40 

9310 

.20 

17300 

.10 

234 

.90 

1985 

.70 

4840 

.50 

9530 

.30 

17650 

.20 

268 

5.00 

2070 

.80 

4960 

.60 

9760 

.40 

18000 

.30 

304 

.10 

2155 

.90 

5090 

.70 

9990 

.50 

1S350 

.40 

342 

.20 

2240 

8.00 

5220 

.80 

10230 

.60 

18700 

.50 

382 

.30 

2325 

.10 

5350 

.90 

10470 

.70 

19050 

.60 

424 

.40 

2410 

.20 

5480 

11.00 

10720 

.80 

19400 

.70 

470 

.50 

2500 

.30 

5620 

.10 

10970 

.90 

19750 

.80 

520 

.60 

2590 

.40 

5760 

.20 

11230 

14.00 

20100 

.90 

575 

.70 

2680 

.50 

5900 

.30 

11490 

.10 

20460 

3.00 

630 

.80 

2770 

.60 

6(B0 

.40 

11760 

.20 

20820 

.10 

685 

.90 

2860 

.70 

6200 

.50 

12030 

.30 

211S0 

.20 

745 

6.00 

2950 

.80 

6350 

.60 

12310 

.40 

21540 

.30 

805 

.10 

3050 

.90 

6510 

.70 

12590 

.50 

23900 

.40 

870 

.20 

3150 

9.00 

6670 

.80 

12870 

15.00 

23700 

.50 

935 

.30 

3250 

.10 

6840 

.90 

13160 

.50 

25500 

.60 

1000 

.40 

3350 

.20 

7010 

12.00 

13450 

16.00 

27300 

.70 

1070 

.50 

3450 

.30 

7180 

.10 

13740 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  WEST  BRANCH 
DELAWARE  RIVER,  AT  HALE  EDDY,  N.  Y. 


NOVEMBER. 


DECEMBER. 


1, 

2, 

3. 

i 5: 

6. 

' 

, 8, 

9, 

' 10, 

11, 

1 12. 

i 13, 

14, 
I 15. 

16. 

17, 

18. 

19. 

20, 
21, 
22, 

23, 

24, 

25, 

26, 

27, 

28, 


3i; 


1012. 

DAY. 


3.5 
3.25 
3.25 
3.2 

3.05 
3.0 
2.85 
2.65 
2.65 
2.65 
3.0 
3.05 
3.05 
2.9 
2.85 
2.65 


.a 


a; 

to 

a 


o 

tJD 


o 

ta 


O 


Q 


2.7 

3.1 


470 

685 


6.6 

5.6 

5.4 

5.6 

5.4 
4.8 

4.4 


3.9 

....  3.6 

3.1 
8.15 

935  3.3 

775  i 3.3 

775  i 3.05 

745  ! 3.05 

658  3.6 

630  4.7 

548  4.0 

447  3.8 

447  3.7 

447  3.4 

630  ; 3.45 

658  , 3.15 

658  I 3.45 

575  i 3.05 

548  2.95 

447  : 3.25 

...  I 5.10 


3560 

2590 

2410 

2590 

2410 

1900 

1580 

1280 

1210 

1000 

685 

715 

805 

805 

658 

658 

1000 

1820 

1280 

1140 

1070 

870 

902 

715 

902 

658 

602 

775 

2160 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  WEST  RRANCH  DELAWARE  RIVER,  AT  HALE  EDDY, 
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♦Gage  observations  suspended  February  13  to  28,  inclusive,  on  account  of  ice. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  DELAWARE 
RIVER,  AT  HALE  EDDY,  N.  Y. 


(Drainage  area  59^  squa?'e  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1912. 

November  15th  to  30th,  inclusive,  ... 

935 

3560 

620 

1.04 

.62 

December 

447 

470 

1290 

2.17 

2.50 

1913. 

January 

February,  

9760 

1140 

2900 

615 

4.88 

1.04 

5.63 

1.08 

March,  

18700 

520 

3170 

5.34 

6.16 

April,  

33.50 

2ol 

1370 

2.31 

2.58 

May 

2410 

190 

486 

.820 

.95 

June,  

1280 

104 

393 

.663 

.74 

July 

126 

43 

736 

.124 

.14 

August,  

6G 

30 

434 

.073 

.08 

September 

234 

24 

650 

.109 

.12 

October 

1280 

50 

242 

.407 

.47 

November,  

4720 

190 

1140 

1.92 

2.14 

December 

1500 

342 

741 

1.25 

1.44 

The  year,  

18700 

24 

943 

1.59 

21.53 

EAST  BRANCH  DELAWARE  RIVER. 


DESCRIPTION  OF  BASIN. 

This  stream  rises  at  Grand  Gorge  in  northeast  Delaware  County, 
New  York,  on  the  western  slope  of  the  Catskill  mountains,  at  an 
elevation  of  1,560  feet  above  sea  level,  and  flows  soutliwest  through 
^ plateau  region,  well  populated  in  the  main  valley  and  in 

those  of  some  of  tlie  largest  tributaries,  to  its  junction  with  the  West 
Branch  at  Hancock,  New  York.  The  headwaters  of  its  tributaries 
are  in  a rvild,  uninhabited  region,  well  timbered,  the  higliest  hills 
reaching  to  4,000  feet  above  sea  level.  Its  largest  tributary  is  Beaver 
Kill,  coming  in  about  20  miles  above  Hancock  on  which  stream  are 
many  lakes  and  ponds.  The  drainage  area  is  broader  and  tributaries 
longer  than  those  of  the  West  Branch. 

The  total  drainage  area  of  the  East  Branch  is  840  square  miles, 
over  which  the  mean  annual  precipitation  is  approximately  40  inches. 

From  its  mouth  to  Margaretville,  a distance  of  about  55  miles,  tlie 
slope  is  430  feet,  giving  an  average  slope  of  8 feet  per  mile. 

The  discharge  has  been  measured  at  Hancock,  New  York,  from 
October,  1902,  to  December,  1912,  and  at  Fish  Eddy,  New  York, 
from  November,  1912. 
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DELAWARE  BASIN- STATION  NO.  2. 


EAST  BRANCH  DELAWARE  RIVER  AT  FISH  EDDY,  N.  Y. 


DESCRIPTION  OP  STATION. 

LOCATION — Ou  tlie  highway  bridge  near  the  N.  Y.,  Ontario,  and 
Western  Ry.  Station  at  Fish  Eddy,  miles  above  the  confluence 
of  tlie  East  and  West  Brandies  of  the  Delaware  river,  at  Hancock, 

N.  Y. 

RECORDS  AVAILABLE — Discharge  complete  from  November  19, 
1912,  to  December  31,  1913. 

DRAINAGE  AREA — 790  square  miles. 

GAGE — A vertical  staff  in  two  sections,  read  by  John  Fininegan. 
DISCHARGE  MEASUREMJilNTS — At  low'  stages  by  wmding,  at 
high  stages  from  the  highway  bridge. 

CHANNEL — The  bed  is  composed  of  coarse  gravel,  apparently 
Iiermanent.  The  winter  flow  is  soniewdiat  affected  by  ice. 

REMARKS — The  data  on  this  station  have  been  furnished  by  the 
United  States  Geological  Survey. 


DISCHARGE  MEASUREMENTS  OF  EAST  BRANCH  DELAWARE  RIVER, 

AT  PISH  EDDY,  N.  Y. 


(Drainage  area  7ii0  square  miles.) 


No. 

Date. 

Hydrographer. 

Area  of  sectoin. 

Mean  velocity. 

Gage  height. 

1 

Discharge. 

Remarks. 

1 

1912 

Nov.  20 

W'eber 

Feet. 

178 

Sq. 

ft. 

415 

Ft. 

per 

sec. 

2.53 

Feet. 

3.59 

Sec. 

ft. 

1050 

.2  & .8  method=From 

2 

1913 

Weber 

25 

292 

5.76 

4.46 

1680 

gage  on  highway  bridge 
200  feet  above  regular 
gage. 

.2  & .8  method. 

3 

March  12 

Weber,  

160 

512 

3.4S 

4.30 

1770 

.2  & .8  method. 

4 

March  33 

Weber,  

169 

511 

3.19 

4.21 

1630 

.2  & .8  method. 

Weber 

379 

1120 

2.34 

5.31 

2620 

.2  & .8  method=From 

6 

March  27 

Weber 

384 

4100 

4.95 

12.73 

19400 

gage  on  highway  bridge 
200  feet  above  regular 
gage. 

.2  & .8  method=From 

7 

Weber,  

377 

1820 

3. 26 

7.27 

5930 

gage  on  highway  bridge 
200  feet  above  regular 
gage. 

.2  & .8  method=From 

8 

De  Golyer,  

179 

252 

3.23 

3.34 

816 

gage  on  highway  bridge 
200  feet  above  regular 
gage. 

.2  & .8  method=Msmt. 

9 

July  31 

Canfield 

93 

125 

1.02 

1.78 

127 

made  by  wading  about 
250  feet  above  gage. 

.2  & .8  method=Msmt. 

10 

Sept.  16 

Barnes 

79 

107 

0.74 

1.57 

786 

made  by  wading  about 
200  feet  below  gage. 

.2  & .8  method=Msmt. 

11 

Sept.  16 

79 

103 

0.71 

1.53 

730 

made  by  wading  about 
200  feet  below  gage. 

.2  & .8  method=Msmt. 

12 

Oct.  28 

Barnes 

170 

376 

4.85 

4.37 

1820 

made  by  wading  about 
200  feet  below  gage. 

.2  & .8  method. 
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DISCHARGE  TABLE  OF  EAST  BRANCH  DELAWARE  RIVER,  AT  FISH 
EDDY,  N.  Y.,  FOR  GAGES  AT  RAILROAD  BRIDGE  FOR  1912  AND  1913. 


1 

Gage  height.  j 

1 

Discharge. 

Gage  height. 

Discharge. 

1 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.50 

67 

.50 

370 

.50 

950 

.50 

1960 

.50 

3340 

.60 

88 

.60 

412 

.60 

1040 

.60 

2080 

.60 

3500 

.70 

110 

.70 

456 

.70 

1130 

.70 

2200 

.70 

3660 

.80 

134 

.80 

504 

.80 

1220 

.80 

2330 

.80 

3820 

.90 

161 

.90 

556 

.90 

1320 

.90 

2470 

.90 

3990 

2.00 

190 

3.00 

610 

4.00 

1420 

5.00 

2600 

6.00 

4160 

10 

222 

.10 

670 

.10 

1520 

.10 

2740 

.20 

256 

.20 

730 

.20 

1630 

.20 

2890 

.30 

292 

.30 

800  1 

.30 

1740 

.30 

3040 

.40 

330 

.40 

870 

.40 

1850 

.40 

3190 

DISCHARGE  TABLE  OF  EAST  BRANCH  DELAWARE  RIVER,  AT  FISH 
EDDY,  N.  Y.,  FOR  GAGE  AT  HIGHWAY  BRIDGE,  FROM  NOV.,  1912  TO 
APRIL  1,  1913. 


Gage  height. 

I 

1 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

6.00 

3650 

.50 

6390 

9.00 

9730 

.50 

13500 

12.00 

17450 

.10 

3810 

.60 

6600 

.10 

9970 

.60 

13760 

.10 

17720 

.20 

3970 

.70 

6810 

.20 

10210 

.70 

14020 

.20 

17990 

.30 

4130 

.80 

7020 

.30 

10450 

.80 

14280 

.30 

18260 

.40 

4300 

.90 

7230 

.40 

10700 

.90 

14540 

.40 

18530 

.50 

4470 

8.00 

7450 

.50 

10950 

11.00 

14800 

.50 

18800 

.60 

4650 

.10 

7670 

.60 

11200 

.10 

15060 

.60 

19080 

.70 

4830 

.20 

7890 

.70 

11450 

.20 

15320 

.70 

19360 

.80 

5010 

.30 

8110 

.80 

11700 

.30 

15580 

.80 

19640 

.90 

5200 

.40 

8330 

.90 

11950 

.40 

15840 

.90 

19920 

7.00 

5390 

.50 

8560 

10.00 

12200 

.50 

^ 16100 

13.00 

20200 

.10 

5580 

.60 

8790 

.10 

12460 

.60 

16370 

14.00 

23000 

.20 

5780 

.70 

9020 

.20 

12720 

.70 

16640 

.30 

5980 

.80 

9250 

.30 

12980 

.80 

16910 

.40 

6180 

.90 

9490 

.40 

13240 

.90 

17180 
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DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  EAST  BRANCH 
DEJ.AWARE  RIVER  AT  FISH  EDDY,  N.  Y. 


NOVEMBER. 


DECEMBER. 


1912. 

DAY. 


ja 

'S 

aa 

be 

e3 

O 


6 


L, 

C3 

aa 


ZJ 

to 


o 


ja 

•Ef 

*aj 

aa 

0) 

ba 

cj 

O 


V 

bn 


O 


1 

2’  

3'  

4,  



6,  

7’  

si  

9,  

10  

11  

12i  

]3 

14i  

isj  

16  

17,  

isi  

10 

3.6 

3.6 

3.5 
3.4 

3.3 
3.35 
4.1 

3.8 

3.7 

3.6 
3.45 

3.4 

1040 

10-40 

950 

870 

800 

835 

1520 

1220 

1130 

10-10 

910 

870 

20  

21 

22,  

23’  

25’  

'’G  

"s’  

3.3 

3.4 

8.0 

6.5 

5.7 

6.7 

6.6 

5.8 

5.3 

5.0 

4.8 

3.8 

3.7 

3.5 

4.0 

3.9 

3.8 

3.3 

5.2 

5.3 

4.9 

4.5 

4.3 
4.3 
4.2 

4.0 
3.8 

3.8 

3.9 
3.7 

6.1 


800 

870 

7450 

4470 

3660 

4830 

4650 

3820 

3040 

2600 

2330 

1220 

1130 

950 

1420 

1320 

1220 

800 

2890 

3040 

2470 

1960 

1740 

1740 

1630 

1420 

1220 

1220 

1320 

1130 

3810 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  EAST  BRANCH  DELAWARE  RIVER  AT  FISH  EDDY, 
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ESTIMATED  MONTHLY  DISCHARGE  OF  EAST  BRANCH  DELAWARE 
RIVER,  AT  FISH  EDDY,  N.  Y. 

(Drainage  area  790  square  miles.) 


Discharge  iu  Second*feet. 

Kun  off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1912. 

1020 

1 29 

.576 

3.40 

December, 

74o0 

soo 

2330 

2.95 

January, 

Fel>ruary, 

al913. 

ISSOO 

1630 

4810 

6.09 

7.02 

870 

1 10 

1.14 

25600 

1300 

5000 

6.33 

7.30 

5010 

b70 

2390 

3.03 

3.38 

3990 

504 

1160 

1.47 

1.70 

4300 

274 

1030 

1.30 

1.45 

122 

186 

.235 

.27 

434 

180 

.228 

.26 

Septeru  ber, 

1630 

101 

345 

.437 

.49 

2740 

206 

792 

1.00 

1.15 

November, 

December, 

13400 

S3o 

2880 

3.65 

4.07 

1730 

2.19 

2.52 

The 

1790 

2.27 

30.75 

Note.— a Discli.arge  for  February,  July  1 to  25,  inclusive,  and  December  11  to  31,  inclusive,  esti- 
mated from  records  on  this  stream  at  Hancock  and  Port  Jervis. 


WALLENPAUPACK  CREEK. 


DESCRIPTION  OF  BASIN. 

Walleupaupack  cieek,  the  largest  and  most  important  tributary 
of  the  Lackawaxen  river,  rises  in  the  Poeono  Plateau  in  the  northern 
part  of  Monroe  conut}’,  and  Hows  in  a general  northeasterly  direc- 
tion forming  the  boundary  between  Idke  and  Wayne  counties,  for 
approximately  30  miles,  to  its  mouth  at  Hawley,  the  total  drainage 
area  being  240  square  wHes,  comprising  40  per  cent,  of  the  drainage 
area  of  the  I.jackawaxen  river. 

Its  many  tributaries  quite  generally  rise  in  glacial  lakes  or 
swamps,  and,  falling  rapidly,  join  the  main  stream,  whose  slope  is 
very  flat  for  many  miles  to  within  a mile  of  its  mouth.  Its  source 
is  at  an  approximate  elevation  of  2,100  feet,  and  for  17  miles  the 
slope  is  rapid,  averaging  56  feet  per  mile  to  Ledgedale,  13  miles 
above  the  mouth.  From  Wilsonville,  one  mile  above  the  mouth,  it 
descends  285  feet  to  the  Lackawaxen  river  over  a series  of  falls  and 
rapids,  w’hile  above  that  point  the  fall  is  less  than  10  feet  in  12 
miles,  thus  atfording  a fortunate  combination  for  water  storage  and 
the  generation  of  water  power. 


The  valley  helow  Ledgedale  is  ^yide  and  swampy,  while  the  rolling 
hillsides  are  quite  largely  nnder  eultivarion.  Along  some  of  the 
tributaries,  and  in  the  main  valley,  is  a certain  amount  of  tindier. 
The  watershed  is  com]iaratiyely  narrow  for  some  15  miles  above 
its  month,  widening  out  above  to  follow  its  numerous  upper  tribu- 
taries in  Wavne,  Pike  and  Monroe  counties.  Tlie  drainage  area  is 
sparsely  inhabited  and  contains  practically  no  settlements. 

The  creek  and  its  trilnitaries  are  not  nsed  for  water  supply  pur- 
poses, and  to  a limited  extent  for  water  power  below  'Wilsonville. 

The  average  yearly  rainfall  over  the  watershed  is  approximately 
43  inches. 

The  flow  has  been  measured  since  -Tuly  3,  1008,  at  lYilsonville,  one 
mile  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  3. 


WALLENPAUPACK  CREEK  AT  WILSONVILLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  two  span,  steel,  through-truss,  highway  bridge 
at  Mllsonville,  14  miles  above  Hawley,  Wayne  Co.,  Pa. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  duly  3,  1008,  to  December  31,  1013,  except  at  times 
when  flash  boards  are  placed  on  the  dam. 

DRAINAGE  AREA — 240  square  miles. 

GAGE — A 12  foot  stalf  gage  is  bolted  to  the  downstream  face  of 
the  pier.  During  the  summer  of  1013,  a Barrett  & Lawrence  anto- 
matic  gage  was  attached  to  the  bridge  on  the  same  datum  as  the 
staff  gage.  The  elevation  of  zero  is  arbitrary.  Bench  ^lark  No.  1 
is  a .small  projection  on  right  abntment,  downstream  corner,  5.2 
feet  down  from  bridge  seat,  elevation  3.023  ft.  above  gage  datum. 
Bench  mark  No.  2 is  the  highest  point  on  round  stone  3.3  feet  from 
telegraph  pole  and  0.0  feet  from  downstream  corner  of  right  abut- 
ment, elevation  G.IO  ft.  above  gage  datnm.  The  staff  gage  was  read 
by  Jlrs.  George  Heickelbeck,  and  the  automatic  gage  by  employees 
of  L.  B.  Stillwell,  who  maiutains  and  operates  this  gage. 

DISCHARGE  MEASUREMENTS— Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  .soundings  is  top  edge  of 
bridge  seat,  left  abutment,  downstream  side. 


k; 


CHANNEL — The  chamiel  above  and  below  the  station  is  straight 
for  300  feet  and  200  feet  respectively.  The  right  bank  overflows  for 
a space  of  several  hnndred  feet  in  width  (hiring  extreme  high  stages. 
The  left  hank  does  not  overflow.  The  bed  consists  of  solid  rock. 

KEMAIvKS — Curing  lorv  v.ater,  gage  readings  have  to  be  dis- 
continued on  account  of  storage  of  water  during  night  by  placin 
of  flashhoards  on  the  low  dam  05  ft.  downstream.  However,  durin 
the  summer  of  Uil3,  a 3.2  ft.  dam,  ujion  which  flashhoards  are  placed, 
was  erected  35  ft.  above  the  highway  liridge,  and  the  lower  dam 
converted  into  a weir  for  the  measui'cment  of  the  discharge  of  tlie 
stream. 


DISCHAKGK  MEASUKKMENTS  OF  WALI.ENPAUPACK  CREEK,  AT  WIl.- 
SUNVIl.LE,  WAYNE  COUNTY,  PA. 

(Ihuinaije  urea  2ItO  square  miles.) 


No. 

Date. 

Hydrographer. 

73 

5 

Area  of  section. 

j 

j Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

■’ect. 

H,|. 

I'.i'T 

Feet. 

Sec. 

1912 

ft. 

sec. 

ft. 

]0 

May 

07 

La  Bar  & Volz,  

115 

247 

1.92 

1.3.8 

474 

11 

May 

s 

La  Bar  & Volz 

112 

213 

1.25' 

1.05 

266 

12 

July 

1 

Taangeuheim 

114 

3.58 

0.32 

2.31 

114 

Surface 

measurement. 

Flash 

boards  on  dam. 

1913 

13 

March 

28 

La  Bar  & Volz,  

150 

rn 

G.66 

4.1 

406S 

H 

May 

7 

Colt  * Volz 

117 

252 

1.62 

1.48 

408 

15 

May 

19 

La  Bar  & Volz 

115 

196 

0.96 

1.11 

188 

tjD  tr 
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DAILY  MEAN  GAGE  HEIGHTS  OF  WALLENPAUPACK  CREEK  AT 
WILSONVILLE,  PIKE  COUNTY,  PA.  - 


1»13. 

DAT. 

JAN. 

PEB. 

MAIl. 

G H 

G H 

G H 

1 

1 

2.28 

1.55 

1.80 

2 

2.45 

1.53 

1.60 

3 

2.32 

1.50 

1.40 

4 

2.50 

1.40 

1.40 

5 

3.00 

1.55 

1.40 

6 

2.75 

1.50 

1.40 

Y,  

2.74 

1.40 

1.25 

8 

2.73 

1.40 

1.25 

9,  

3.07 

1.37 

1.25 

10 

2.9S 

1.35 

1.30 

11 

2.60 

1.30 

1.52 

12 

2.52 

1.20 

1.4S 

13,  

2.45 

1.15 

1.48 

14 

2. IS 

1.15 

1.48 

15 

1.91 

1.15 

2.20 

16,  

1.63 

1.15 

2.57 

17,  

1.86 

1.15 

2.38 

18 

2.10 

1.10 

2.15 

19 

2.12 

1.10 

1.95 

20 

2.13 

1,10 

1.85 

21,  

2.10 

1.10 

2.03 

22,  

2.10 

1.10 

2.03 

28,  

2.03 

1.35 

1.93 

24 

1.95 

1.50 

1.82 

25 

1.90 

1.56 

1.78 

26 

T92 

1.20 

1.75 

27 

1.95 

1.20 

2.10 

28 

1.95 

1.50 

4.05 

29 

1 85 

9.  70 

30 

1 75 

31 

1.65 

3.65 

APR. 

MAY. 

JUNE. 

OCT. 

NOV. 

DEC. 

G H 

G n 

G H 

G n 

G H 

G H 

2.50 

2.30 

1.45 

1.34 

1.55 

2.06 

2.35 

2.15 

1.28 

1.46 

1.52 

1.96 

2.18 

2.00 

1.25 

1.52 

1.50 

1.91 

2.09 

1.84 

1.18 

1.5S 

1.48 

1.88 

1.98 

1.68 

1.10 

1.22 

1.45 

1.80 

1.88 

1.58 

1.05 

1.33 

1.43 

1.72 

1.78 

1.53 

1.05 

1.43 

1.43 

1.72 

1.68 

1.43 

1.05 

1.29 

2.11 

1.58 

1.35 

1.05 

1.56 

2.25 

1.50 

1.30 

1.00 

1.98 

1.50 

1.80 

0.95 

1.93 

1.85 

1.30 

0.95 

1.92 

2.12 

1.25 

0.90 

1.91 

2.40 

1.20 

0.85 

1.90 

2.40 

1.20 

0.82 



1.81 

2.28 

1.15 

0.80 

1.81 

2.20 

1.13 

0.80 

1.81 

2.20 

1.12 

0.80 

1.77 

1.95 

1.11 

0.78 

1.73 

1.82 

1.11 

0.75 

2.14 

1.70 

1.70 

1.08 

0.98 

1.86 

2.06 

1.72 

1.60 

1.10 

0.91 

1.94 

1.98 

1.75 

1.55 

1.15 

0.85 

1.71 

1.95 

1.70 

1.50 

1.60 

0.80 

1.55 

1.92 

1.90 

1.50 

1.58 

0.78 

1.52 

1.86 

1.90 

1.50 

1.65 

0.76 

1.72 

1.83 

1.95 

l."9 

1.38 

0.75 

1.82 

1.85 

1.68 

1.38 

0.75 

1.89 

1.79 

1.85 

2.00 

1.73 

0.75 

1.72 

1.82 

1.85 

2.25 

1.67 

0.75 

1.65 

2.00 

1.85 

1.60 

1.61 

1.85 

NOTE. — July  1-Sept.  30;  Oct.  8-20,  and  Nov.  10-19,  no  readings  taken  on  account  of  flash  boards 
being  jilaced  on  dam. 


SHOHOLA  CREEK. 


DESCRIPTION  OP  BASIN. 

Rlioliola  creek,  a tribuiaiy  of  the  Delavcare  liver,  and  one  of  the 
largest  joining  tliat  stream  in  Pike  comity,  drains  about  90  square 
miles  of  mountainous,  forested  and  practically  uninhabited  terri- 
tory in  the  noidhern  portion  of  that  county.  It  rises  on  the  eastern 
slope  of  tlie  Pocono  mountains  at  an  elevation  of  approximately  1,800 
feet  above  sea  level,  in  many  lakes  and  j)onds,  abutling  the  water- 
sheds of  Bu.shkill,  Walleupaupac'k  and  Raymondskill  creeks,  and 
flows  first  in  a general  easterly  direction  througli  a glaciated  country, 
with  comparatively  steep  slopes,  alternating  v.utii  occasional  swampy 
areas.  About  12  miles  above  its  month  the  stream  turns  to  the 
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noiilieast  and  enters  a broad,  flat,  ancient  lake  bed,  some  live  miles 
loni?,  tlie  maximnm  widtb  being  over  one  mile,  lying  at  an  elevation 
ot  approximately  1,150  feet  above  sea  level.  The  current  in  this 
section  of  the  stream  is  sluggish  and  tlie  valley  flat  and  swampy.  At 
the  outlet  of  this  swamp  a low  earth  dam  has  been  erected  10  or  15 
feet  liigh,  which  forms  an  extensive  lake  in  the  lower  portion  of  the 
swam]),  and  is  used  for  floating  logs.  Immediately  below  the  ontlet 
of  the  swamp  the  stream  falls  over  a hard  sandstone  ledge,  descend- 
ing in  an  al)rnpt  fall  abont  75  feet,  and  continues  for  about  (1  miles 
to  its  nionlh  throngli  a stee])  and  narrow  valley,  falling  in  this 
distance  abont  000  feet  from  th.e  bead  of  tlie  falls  to  the  Delaware 
river.  For  the  most  ]mrt,  this  valley  is  Avild,  gorge  like  and  nn- 
inhabited,  bnt  near  the  month  are  a few  farms,  wliere  the  valley 
widens  and,  at  the  month  nj)  on  the  river  blnfl's,  is  th.e  town  and  rail- 
road statioii  of  Rhohola. 

The  main  tribntaries  are  IJattlesnake  Brook,  coming  in  abont  two 
miles  al)ove  the  falls  from  the  sontli  and  draining  abont  13  square 
miles,  and  Greeley  creek,  coming  in  abont  two  miles  beloAv  the  falls 
fi'om  the  north,  and  draining  abont  15  square  miles.  The  entire 
stream  is  at  pi-esent  nnnsed  excejit  for  logging.  The  nnmerons  lakes 
on  the  watershed,  together  with  many  s])i-ings  wliich  feed  it,  con- 
trilmte  to  make  a consideiable  flow  thronghont  the  dry  seasons. 

The  mean  annnal  precipitation  over  this  watersh.ed  is  apfiroxi- 
mately  43  inches. 

The  flow  has  been  measured  since  Se]»tember  22,  1911,  at  Lords 
Valley,  15  miles  above  the  montli,  at  which  point  the  tribntary 
drainage  area  is  ajiproximately  32  square  miles. 


DELAWARE  BASIN— STATION  NO.  4. 


SHOHOLA  CREEK  AT  LORDS  VALLEY,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  iron  highway  bridge,  at  Lords  Val- 
ley, Pike  Co. 

BECOBDS  AVAILABLE — Discharge  measurements  and  gage 
heights  September  22,  1911,  to  August  9,  1913.  Station  temporarily 
discontinued  on  August  10,  1913,  on  account  of  rejiairs  to  bridge. 

DRAINAGE  AREA— 32  square  miles. 
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GAGE — A sectional  chain  gage  is  fastened  to  the  guardrail  on  the 
upstream  side  of  the  bridge.  The  elevation  of  zero  is  arbitrary. 
The  length  of  chain  from  bottom  of  weight  to  marker  is  12.945  feet. 
Bench  Mark  No.  1 is  top  stone  of  upstream  corner  of  left  abutment, 
cut  out  with  cross,  and  B.  M.  cut  in  stone  on  top  elevation  9.90  feet 
above  gage  datum.  The  gage  is  read  twice  daily  by  Oswald  Vennie. 

DISCHARGE  MEASUREMENTS— Taken  from  the  downstream 
side  of  tlie  bridge,  and  by  wading.  Wading  measurements  are  pre- 
ferable during  medium  and  low  stages.  The  initial  point  for  sound- 
ings is  left  end  of  downstream  handrail. 

CHANNEL — The  channel  is  straight  both  above  and  below  tlie 
station,  but  the  thread  of  the  stream  passes  under  the  bridge  at  a 
slight  angle.  The  right  bank  is  high  and  not  subject  to  overtlow, 
while  the  left  bank  is  high,  but  will  probably  overtlow  during  extreme 
high  stages.  The  bed  is  of  rocks  and  gravel. 

REMARKS — There  is  an  old  mill  dam  about  400  feet  below  the 
gaging  station  which,  howevei',  does  not  back  water  up  to  the  gage. 


DISCHARGE  MEASUREMENTS  OF  SHOHOLA  CREEK,  AT  LORDS 
VALLEY,  PIKE  COUNTY,  PA. 

(Drainage  area  32  square  miles.) 
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DAILY  MEAN  GAGE  HEIGHTS  OF  SHOHOLA  CREEK  AT  LORDS 
VALLEY.  PIKE  COUNTY,  PA. 


1913. 

DAY. 

JAN. 

FEB. 

G H 

G n 

1 

5.26 

5 14 

2 

S 12 

5 10 

3,'  

5 48 

5 00 

4 

5.58 

5 00 

si  

5.52 

5.05 

6 

5.48 

5.18 

7 

5.46 

5.5‘> 

8 

5.54 

9i  

5.56 

5.00 

10 

5.52 

5.08 

11 

5.50 

5 12 

12i  

5.51 

5 06 

13,  

5.48 

5.30 

14i  

5.44 

5.22 

isi  

5.28 

4.80 

16 

5.28 

4.75 

17i  

5.40 

4.75 

18,  

5.37 

4 85 

19.  

5.34 

4.70 

20i  

5.23 

4.70 

21 

5.28 

4.77 

5.16 

4 87 

23,  

5.16 

5.14 

24i  

5.31 

4.99 

25i  

5.22 

4.91 

26 

6.18 

4.89 

27,  

5.14 

4.77 

28i  

5.11 

5.17 

29 

5.07 

80,  

5.04 

31 

5.05 

MAE. 

APR. 

MAT. 

JUNE. 

JULY. 

AUG. 

G 11 

G H 

G II 

G H 

G H 

G H 

5.00 

5.53 

5.31 

4.94 

4.34 

4.36 

4.98 

5.37 

5.20 

4.88 

4.39 

4.38 

4.93 

5.53 

5.16 

4.85 

4.39 

4.28 

4.80 

5. 38 

5.09 

4.80 

4.39 

4.29 

4.80 

5.39 

5.05 

4.77 

*4.38 

4.27 

4.  S3 

5.39 

5.03 

4.71 

*4.37 

*4.24 

4.98 

5.35 

5.03 

4.72 

4.36 

*4.20 

4.93 

5.23 

4.99 

4.73 

4.34 

4.16 

4.82 

5.21 

4.95 

4.69 

4,37 

4.13 

4.  S3 

5.07 

4.89 

4.68 

4.43 

5.13 

5.19 

4.87 

4.64 

4.34 

5.02 

5.51 

4.89 

4.60 

4.33 

4.97 

5.61 

4.81 

4.58 

4.43 

5.60 

5.59 

4.83 

4.55 

4.36 

5.60 

5.51 

4.75 

4.56 

4.32 

5.58 

5.43 

4.79 

4.49 

4.23 

5.50 

5.41 

4.78 

4.48 

4.25 

5.29 

5.31 

4.73 

4.48 

4.28 

5.36 

5.25 

4.75 

4.45 

4.25 

5.50 

5.17 

4.70 

4.48 

4.32 

5.52 

5.13 

4.71 

4.88 

4.30 

5.42 

5.09 

4.75 

4.58 

4.31 

5.32 

5.10 

4.98 

4.51 

4.32 

5.33 

5.06 

5.61 

4.44 

4.47 

5.29 

5.07 

5.24 

4.44 

4.38 

.5.44 

4.97 

4.99 

4.42 

4.39 

6.28 

5.44 

4.92 

4.44 

4.35 

6.58 

5.59 

5.21 

4.43 

*4.32 

5.79 

5.49 

5.29 

4.42 

*4.29 

5.52 

5.37 

5.14 

4.34 

4.26 

5.58 

4.97 

4.17 

*lDtcrpolated. 


RATTLESNAKE  BROOK. 


DESCRIPTION  OF  BASIN. 

ILittlesiiake  Brook  is  one  of  ilie  largest  trilinlaries  of  Shokola 
ci(‘ek,  joining  Unit  stream  about  two  miles  abo\e  the  falls,  and  about 
S miles  above  its  month,  coming  in  from  the  south  and  draining  a 
wild  and  nninhabited  area  of  abont  13  sqnaie  miles.  The  valley  of 
this  stream  is  Hat  and  swampy  for  three  or  four  miles  above  its 
month,  rising  then  abrnptly  to  its  sources,  which  are  at  au  elevation 
of  about  1,1)00  feet  above  sea  level,  where  it  meets  the  headwaters 
of  tlie  Bushkill  and  Baymoudskill  creeks  and  Hows  in  a general 
northerly  direction  to  its  mouth.  The  stream  is  api)roximately  8 
miles  long. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 
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The  discharge  has  been  measured  since  September  22,  1911,  at  the 
crossing  of  the  Sining  Brook  road,  about  two  miles  above  the  mouth 
of  the  stream. 


DELAWARE  BASIN— STATION  NO.  5 


RATTLESNAKE  BROOK  AT  SPRING  BROOK,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  open  wooden  bridge,  2 miles  above 
the  mouth,  on  the  Spring  Brook  Koad,  Bike  Co. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  September  22,  1911,  to  December  31,  1913. 

DRAINAGE  AREA — 11  square  miles. 

GAGE — A SJ  foot  staff  gage  is  attached  to  the  right  log  abutment. 
The  elevation  of  zero  is  arbitrary.  Bench  Mark  No.  1 is  on  uail  in 
root  of  swamp  maple,  2 feet  iu  diameter,  IS  paces  from  center  of 
bridge  on  right  bank,  nail  in  root  facing  road  and  nearest  bridge, 
tree  burned  on  side  nearest  road,  also  rotted  on  same  side,  elevation 
4.05  feet  above  gage  datum.  The  gage  is  read  twice  daily  by  Angus  i 
Tampier. 

DISCHARGE  MEASUREMENTS — Taken  from  the  upstream  side 
of  the  bridge,  and  by  wading.  The  initial  point  for  soundings  is  face 
of  logs  forming  left  abutment. 

CHANNEL — The  channel  above  and  below  the  station  is  straighi 
for  approximately  30  feet  and  SO  feet  respectively.  Both  banks  are 
high  and  not  subject  fo  overtlow.  The  bed  is  composed  of  gravel 
and  mud. 


DISCHARGE  MEASUREMENTS  OF  RATTLESNAKE  BROOK,  AT  SPRING 

BROOK,  PIKJI  COUNTY,  PA. 

(Drainage  area  11  square  miles.) 


No. 

Date. 

Hydrograplier. 

Width.  1 

1 

Area  of  section.  | 

1 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks, 

5 

1913 

July  31 

Boehringer,  

Feet. 

16 

Sq. 

ft. 

26 

Ft. 

per 

sec. 

0.12 

Feet. 

0.S8 

Sec. 

ft. 

3.04 

Surface  msmt. 

DAir.Y  MEAN  GAGE  HEIGHTS  OF  RATTLESNAKE  BROOK  AT  SPRING  BROOK,  PIKE  COUNTY,  PA. 
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*Creek  frozen  Feb.  9-21  Inclusive. 
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DELAWARE  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Delaware  river  rises  at  an  elevation  of  about  1,900  feet  above 
sea  level,  in  two  branches,  in  the  Catskill  mountains  of  eastern  New 
York,  which  flow  southwesterly  ami  unite  at  Hancock  on  the  New 
York-Peunsylvauia  boundary,  at  an  elevation  of  895  feet.  From  this 
point  a generally  sontheiiy  course  is  followed  to  the  mouth  in  Dela- 
ware Day,  the  river  forming  the  eastern  boundary  of  Pennsylvania, 
and  dividing  it  from  New  York  for  00  miles  and  from  New  Jersey  for 
170  miles. 

The  total  lengtli  of  the  river  is  approximately  410  miles,  and  its 
drainage  area  above  the  Pennsylvania-Delaware  line  is  10,900  scpiare 
miles.  The  major  tributaries  are  the  Lackawaxen,  Lehigli  and 
Scliuylkill  rivers,  and  numerous  large  creeks  from  Pennsylvania, 
Neversink  river  from  New  York,  and  Flat  Brook,  Paulins  Kill,  l*e- 
quest,  Lepatcong,  Pohatcong  and  Muscouetong  rivers  from  New 
Jersey. 

Its  upper  section  is  in  a mountainous,  sparsely  inhabited  and  well 
timbered  region,  continuing  through  northern  I'ennsylvania  and 
New  Jersey.  After  cutting  through  the  Kittatinuy  ridge  at  Delaware 
Water  Dap  it  emerges  into  the  broader  valley  below,  where  the  popu- 
lation becomes  more  dense,  and  the  land  more  largely  cultivated. 

Above  Trenton,  the  head  of  tidewater,  30  miles  above  Philadelphia, 
the  stream  is  generallj'  swift  and  shallow,  flowing  on  a rocky  bed 
with  numeious  riffles  and  several  considerable  rapids.  The  slope 
from  the  northern  boundary  of  New  Jer.sey  to  Trenton  is  3.5  feet 
per  mile,  and  above  this  xmiut  to  the  Pennsylvania-New  Y^ork  line 
it  averages  0 feet  per  mile.  The  n])per  section  is  in  the  once  glaciated 
region  and  the  trilmtaries  drain  numerous  lakes,  ponds  and  swampy 
areas  throughout  New  York,  upper  I’ennsylvania  and  New  Jersey. 

The  stream  is  used  considerably  in  its  lower  section  for  domestic 
and  industrial  supply  in  New  Jersey  and  Pennsylvania,  but  the 
water  power  opportunities  of  the  upper  Delaware,  although  con- 
siderable, are  undeveloped. 

In  Pennsylvania  the  cities  of  Philadelphia,  Easton  and  Chester  lie 
on  the  river  banks,  while  on  tributaries  are  South  Bethlehem,  Allen- 
town, Norristown,  Pottstown,  Reading,  Pottsville  and  many  smaller 
communities. 

A ])ortiou  of  the  anthracite  coal  region  lies  at  the  headwaters  of 
the  Schuylkill  and  Lehigh  rivers,  and  a large  limestone  area  is 
drained  by  the  lower  tributaries  of  these  streams. 

The  Delaware  basin  in  Pennsylvania  is  subject  to  an  average  an- 
nual precipitation  of  46.1  inches,  the  upper  part  receiving  35  to  40 
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inches,  and  the  major  portion  lying  within  the  45  to  50  inch  zone. 
The  area  of  highest  precipiiaiion  in  the  l^tate,  50  to  55  inches,  lies  at 
the  headwaters  of  the  Schuylkill  river. 

The  discharge  has  been  measured  at  Kiegelsvilie,  N.  J.  and  Port 
Jervis,  N.  Y.,  the  roriner  since  July  8,  1900,  and  the  latter  since 
October  12,  1904.  A station  was  operated  at  Lambertville  from  July 
22,  1897,  to  April  1,  1908. 


DELAWARE  BASIN— STATION  NO.  6. 


DELAWARE  RIVER  AT  PORT  JERVIS,  N.  Y. 


DESCRIPTION  OF  STATION. 


LOCATIOiS' — On  two  span,  steel,  through-truss,  higlrway  bridge, 
between  Port  Jervis,  N.  Y.,  and  Matamoras,  Pa. 

IvECOlvDS  AVAILABLE — Discharge  complete  from  October  12, 
1904,  to  December  81,  1912;  discharge  rneastuemeuLS  and  gage 
heights  for  1918. 

DRAINAGE  AREA— 3,250  square  miles. 

GAGE — A standard  chaiir  gage  is  bolted  to  the  downstream  hand- 
rail, right  sj  an  near  center  pier.  The  elevation  of  zero  is  414. S9 
feet  above  mean  sea  level.  The  lerigtli  of  chain  from  bottom  of  weight 
to  marker  is  80.52  feet.  Bench  Mark  No.  1 is  cross  on  door  siir  of 


school  house  on  Thompsorr  Street  near  Water  Street,  Port  Jervis,  N. 
Y.,  elevation  27.15  feet  above  gage  datum.  Bench  Mark  No.  2 is  top 
of  dowrrslream  left  corner  of  pier  of  toll  bridge,  elevation  29.92  feet 
above  gage  datum.  Bench  Mark  No.  3 is  top  of  right  abrrtment  of 
(oil  bridge  at  apex  of  angle  caused  by  junction  of  downstream  wirrg- 
wall,  elevation  2tt.02  feet  above  gage  datum.  The  gage  is  read  once 
daily  by  Jacob  Miller. 

DISCIIARGE  MEASUREMENTS — Taken  from  either  the  up- 
stream or  downsiream  side  of  the  bridge.  Initial  point  for  soundings 
is  top  of  bridge  seat.  Port  Jervis  abutment. 

CHANNEL — The  channel  above  and  below  the  statiorr  is  straight. 
Both  bardcs  are  high  and  not  subject  to  overliow.  The  bed  is  coni- 


P'osed  of  gravel. 

RJ'IMAKKS — The  following  data  have  been  tuinislmd  by  the 
United  Stales  Geological  Survcw.  Because  of  inconsistent  plotting 
of  low  water  measurements  in  1918,  it  is  deemed  advisable  to  with- 
hold 1918  final  computations  until  additional  measurements  can 
be  obtained  to  verify  apparent  changes  in  the  curves. 
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DISCHARGE  MEASUREMENTS  OF  DELAWARE  RIVER,  AT  PORT  JER- 
VIS, N.  Y. 

(Drainage  area  ,3350  square  miles. J 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

. 

Mean  Telocity. 

Gage  height. 

u 

.a 

c 

GQ 

s 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

3S 

March  29 

Weber 

63.1 

5770 

5,72 

9.09 

33000 

0.2  A 0.8  method. 

39 

May  13 

DeOolyer,  

552 

2040 

I.IS 

2.65 

2420 

0.2  & 0.8  method. 

40 

Aug.  1 

Boehringer,  

334 

500 

0.99 

1.28 

494 

Wading  msmt.  1000'  be- 

low  bridge. 

41 

Aug.  9 

Canfield 

370 

991 

0.65 

1.41 

640 

0.2  & 0.8  method. 

MEAN  GAGE  HEIGHTS  OP  DELAWAKE  IHVEK  AT  PORT  JERVIS, 
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BIG  BUSHKILL  CREEK. 


DESCKIPTION  OF  BASIN. 

Big  Buslikill  creek,  a large  tributary  of  the  Delaware  river  in 
Monroe  and  Pike  counties,  drains  an  area  of  approximately  l.bO 
square  miles.  Rising  in  many  lakes  and  ponds  on  the  Pocono  moun- 
tains, in  the  south  central  part  of  Pike  county,  it  flows  southerly 
through  au  uniuhabited  region  covered  with  heavy  second  growth 
and  some  virgin  timber  to  within  a few  miles  of  its  mouth  at  Bush- 
kill,  the  length  being  approximately  25  miles.  The  principal  tribu- 
taries are  Wells,  Middle  Bushkill  and  Little  Bushkill  creeks,  the 
watershed  including  numerous  lakes,  ponds  and  swamps,  and  lying 
entirely  within  the  glacial  area.  On  Bushkill  creek  and  its  tribu- 
taries are  numerous  falls  and  rapids,  most  noted  of  which  are  Bush- 
kill Falls  on  Little  Bushkill  creek  and  Winono  Falls  on  the  main 
stream,  while  all  the  streams  are  rapid  below  the  falls,  flowing  over 
rocky  beds  within  steep,  precipitous  banks,  while  above  the  slopes  are 
flatter  and  swampy  areas  abound. 

Bushkill  village,  at  its  mouth,  is  the  only  town  within  this  basin. 
This  creek  and  its  tributaries  are  used  to  some  extent  on  the  lower 
reaches  for  power  purposes  by  grist  mills,  while  sites  for  consider- 
able powers  are  as  yet  undeveloped. 

The  mean  annual  precipitation  over  this  water.shed  is  from  45  to 
50  inches.  The  flow  has  been  measured  since  September  19,  1908,  at 
Slioemakers,  miles  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  7. 


BIG  BUSHKILL  CREEK  AT  SHOEMAKERS,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — Oil  single  span,  steel,  through-truss,  highway  bridge, 
two  miles  upstream  from  village  of  Bushkill,  Pike  county. 

RECORDS  AVAILABLE — Discharge  complete  from  September 
19,  1908,  to  December  31,  1913. 

DRAINAGE  AREA— 115  square  miles. 
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(;AGE — A cluiiii  gage  is  fastened  to  the  guard-rail  on  the  up- 
stream side  of  the  bridge.  The  elevation  of  zero  is  arbitrary.  The 
length  of  chain  from  bottom  of  weight  to  marker  is  14.39  feet. 
Ilench  Mark  Ao.  1 is  a point  on  the  upstream  corner  of  the  left 
abutment,  top  of  lifth  course  from  bottom,  eight  course  dorvn  from 
to]>  of  bridge,  elevation  5.625  feet  above  gage  datrrm.  It  is  read  once 
daily  by  George  Heaver. 

DH^GnARGE  MEASrREI\IEATS — Taken  from  the  downstream 
side  of  the  bridge,  and  l)y  wading  at  a section  2,009  feet  below  bridge 
at  low  stages.  The  initial  point  for  soundings  is  end  of  handrail 
at  left  bank,  downstream  side. 

CITAAAEL — The  channel  above  and  belorv  the  station  is  straight 
for  350  and  800  feet  respectively.  The  right  and  left  banks  are 
high  and  not  subject  to  overllow.  The  bed  is  composed  of  gravel 
will)  several  large  locks.  Ice  conditions  exist  for  short  periods  dur- 
ing the  year. 


triSOHARGE  MEASUREMENTS  OP  BIG  BUSHKILL  CREEK,  AT  SHOE- 
MAKERS, MONMtOE  COUNTY,  PA. 

(Drainage  area  115  square  miles.) 


DISCHARGE  TABLE  FOR  BIG  BUSHKILL  CREEK,  AT  SHOEMAKERS, 
MONROE  COUNTY,  FROM  SEPT.  19,  1908. 


'Z 

C 

C£) 

O 

Discharge. 

Gage  tieight. 

! 

Discharge.  | 

-t-i 

.a 

‘Z 

o 

u 

'V 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

.90 

6 

.SO 

160 

.70 

596 

.60 

1455 

.50 

2445 

1.00 

12 

.90 

195 

.80 

672 

.70 

1565 

.60 

2555 

.10 

20 

2.00 

233 

.90 

750 

.80 

1675 

.70 

2665 

.20 

31 

.10 

273 

3.00 

838 

.90 

1785 

.80 

- - 2775 

.30 

44 

.20 

317 

.10 

92$ 

4.00 

1895 

.90 

2885 

.40 

60 

.30 

364 

.20 

1025 

.10 

2005 

5.60 

2995 

79 

.40 

415 

.30 

1130 

.20 

2115 

.60 

102 

.50 

469 

.40 

1237 

.30 

2225 

.70 

128 

1 .60 

1 

529 

.50 

i 

1346 

.40 

2335 

1 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  BIG  BUSHKILL  CREEK  AT  SHOEMAKERS,  MONROE  COUNTY,  PA. 
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8 


Slusli  ico  on  bottom.  fSlush  ice  running. 


30 


ESTIMATED  MONTHLY  DISCHARGE  OP  BIG  BUSHKILL  CREEK,  AT 
SHOEMAKERS,  MONROE  COUNTY,  PA. 

(Drainage  area  115  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

750 

245 

415 

3.609 

4.161 

February,  

499 

233 

314 

2.730 

2.843 

Mark'll 

1550 

167 

446 

3.S78 

4.471 

April 

664 

210 

397 

3.452 

3.851 

Mar 

June,  

447 

118 

245 

2.130 

2.456 

265 

44 

112 

0.974 

1.086 

July,  

79 

14 

35 

0.30-1 

0.350 

August,  

no 

12 

33 

0.2S7 

0.331 

September 

2S3 

9 

38 

0.330 

0.368 

October 

405 

54 

151 

1.313 

1.514 

November 

549 

123 

269 

2.339 

2.610 

December 

355 

123 

217 

1.887 

2.175 

The  year 

1550 

9 

223 

1.936 

26.216 

ANALOMINK  CREEK. 


DESCRIPTION  OP  BASIN. 

Analomink  creek,  sometimes  called  Holler  creek,  and  also  known 
as  West  Hrancli  of  Brodheads  creek,  is  a tributary  of  Brodheads 
creek  in  the  central  part  of  Monroe  county,  lying  almost  entirely 
within  Baradise  township  and  di-aining  an  area  of  approximately 
45  square  miles.  This  stream  rises  in  three  branches.  Paradise,  Hol- 
ler and  Swiftwater  creeks,  in  the  Bocono  mountains,  following  from 
their  junction  a general  southeasterly  direction  for  approximately 
lb  miles  to  its  mouth  in  Brodheads  creek,  one  mile  above  Analomink. 
The  watershed  is  sparsely  inhabited,  being  covered  with  second 
growth  timber  except  for  small  agricultural  areas.  The  slope  is 
generally  steep,  except  at  the  junction  of  the  three  branches  where 
the  valley  widens  for  a short  distance,  from  which  point  it  con- 
tinues with  a steep  slope  to  its  mouth.  It  lies  entirely  within  the 
glacial  area.  One  or  two  small  water  power  plants  are  operated  dur- 
ing the  summer,  and  two  water  works  systems  obtain  supplies  from 
s])rings  at  the  headwaters. 

The  mean  annual  precipitation  over  this  watershed  is  from  45  to 
5b  inches. 

The  discharge  has  been  measured  since  September  IG,  1908,  at 
Heuryville,  2^  miles  above  the  mouth. 
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DELAWARE  BASIN— STATION  NO.  8. 


ANALOMINK  CREEK  AT  HENRYVILLE,  PA. 


DESCRIPTION  OP  STATION. 

LOCATION— On  single  span,  highway  bridge,  at  Parkside,  one 
mile  from  I).  L.  and  W.  Railroad  Station  at  Henryville,  Monroe 
county. 

RECORDS  xiVAILABLE— Discharge  complete  from  September 
16  to  December  31,  1911,  and  February  17  to  December  31,  1913. 

DRAINAGE  AREA — 35  square  miles. 

GAGE — An  8 foot  start'  gage  is  spiked  to  a pine  tree  on  the  right 
bank,  about  500  feet  above  the  bridge.  The  elevation  of  zero  is  arbi- 
trary. Bench  Mark  No.  1 is  a spike  in  root  of  a large  walnut  tree, 
just  downstream  from  gage  on  right  baidv,  13  paces  upstream  from 
upstream  end  of  laundry  building,  ele^'ation  7.015  feet  above  gage 
datum.  It  is  read  twice  daily  by  George  C.  Henrj^ 

DISCHARGE  MEASUREMENTS— Takeu  from  the  dowustream 
side  of  bridge  at  high  stages  and  by  Avading  above  bridge  at  normal 
and  loAv  stages.  The  initial  point  for  soundings  is  right  end  of  top 
angle  of  doAvnstream  handrail. 

CHANNEL — The  channel  above  and  beloAv  the  station  is  straight 
for  200  feet.  The  right  and  left  banks  are  not  subject  to  overlloAv, 
and  the  bed  is  of  gravel.  Ice  conditions  exist  during  some  periods 
of  the  year. 
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DISCHxVRGE  xMEASUREMENTS  OP  ANAEOMINK  CREEK,  AT  HENRY- 
VILLE,  MONROE  COUNTY,  PA. 

(Drainage  area  35  square  miles.) 


No. 

Date. 

Hydrograpber. 

Width. 

1 

Area  of  section. 

Mean  velocity. 

Gage  height. 

Discharge. 

! 

Remarks. 

Ft. 

feet. 

Sci. 

per 

Feet. 

See. 

ft. 

sec. 

ft. 

m2 

10 

June  20 

Langcnbeim,  

20 

14 

1.67 

0.57 

23 

Wading  100'  below  bridge. 

1013 

11 

July  29 

Boobringer 

44 

25 

0.50 

0.45 

14 

Wading  below  bridge. 

DISCHARCtE  table  for  ANAEOMINK  CREEK 
ROE  COUNTY,  FROM  SEPT. 


, AT  HENRYVIEEE,  MON- 
16,  1908. 


1 

Gage  height. 

Discharge. 

- i 

Gage  height. 

1 

i 

Discharge. 

i 

■'1 

Gage  height.  | 

j 

Discharge.  1 

1 

Gage  height. 

!i 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

0.30 

8 

1.00 

119 

.70 

356 

.40 

650 

.10 

976 

.40 

12 

.10 

147 

.80 

395  ■ 

.50 

696 

.20 

1023 

.50 

20 

.20 

178 

.90 

436 

.60 

742 

.30 

1070 

.60 

32 

.30 

209 

2.00 

477 

.70 

789 

.70 

48 

.40 

243 

.10 

519 

.80 

835 

.80 

68 

.50 

2S0 

.20 

561 

.90 

882 

.90 

92 

.60 

318 

.30 

605 

3.00 

929 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  ANALOMINK  CREEK  AT  HENRYVILLE,  MONROE  COUNTY,  PA. 
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KSTIAI VTFI)  ^MONTHLY  DISCHARGE  OF  ANAI.OMINK  CREEK,  AT 
HENRYVIDLE,  MONROE  COUNTY,  PA. 

(Drainage  area  35  square  miles.) 


— 

i 

1 

Discliar 

ge  in  Second-feet. 

Run-off. 

MONTH.  1 

1 

1 

I 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1313. 

1090 

46 

221 

6.314 

7.279 

3.12 

60 

Ibl 

AjirU. 

159 

» Vb 

98 

103 

15 

0.600 

0.543 

60 

10 

19 

0.626 

SoptemlBR'. 

60 

10 

IS 

0.514 

0.573 

197 

11 

51 

1,457 

1.680 

Novonilier, 

44S 

103 

2.943 

3.283 

156 

66 

88 

2.514 

2.898 

BRODHEADS  CREEK. 


DESCRIPTION  OF  BASIN. 

Brodheads  creek,  a tributary  of  the  Delaware  river  in  the  cential 
I'art  (R‘  iVIomoe  couiiD,  and  one  of  the  largest  streams  therein,  drains 
approximately  3S5  square  miles.  Rising  in  the  Bocono  mountains, 
in  the  nortlnvestern  corner  of  Barrett  township,  it  follows  a south- 
erly course  through  a sparsely  inhabited  area  covered  with  second 
growth  limber  at  its  Iteadwaters,  thence  through  an  agricultural 
region,  to  its  mouth  one  mile  above  Delaware  Water  Gap,  its  total 
length  being  api>roximately  28  miles.  Its  source  is  at  an  elevation 
of  about  2,000  feet  above  sea  level,  and  its  mouth  290  feet.  The  prin- 
cipal tributaries  are  Analomiuk,  or  Holler  creek,  McMichaels  and 
Marshall  creeks,  the  watershed  including  numerous  small  lakes, 
ponds  and  swamps,  the  stream  lying  entirely  within  the  glacial  area, 
while  on  it  and  its  tributaries  are  numerous  falls  and  raiuds.  The 
main  stream  is  rapid,  llowing  over  a rocky  bed,  between  usually  steep 
banks,  and  is  generally  in  a narrow  valley  except  near  the  headwaters 
where  the  valleys  widen  and  the  sloi)es  are  more  gradual.  In  this 
drainage  basin  lie  the  principal  boroughs  and  villages  of  the  county, 
several  of  which  obtain  Avatei-  su])plies  from  the  creek  or  its  tribu- 
taries. Brodheads  creek  and  its  affluents  are  used  to  some  extent 
for  power  purposes,  while  available  sites  are  as  yet  undeveloped. 

The  mean  annual  precipitation  over  this  watershed  is  from  45  to 
50  inches. 

The  discharge  of  this  stream  has  been  measured  since  Sei)tember 
17th,  1908,  at  Analomink,  9 miles  above  the  mouth. 


Gaging  Station  on  Brodheads  Creek,  at  Analomink. 
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DELAWARE  BASIN-STATION  NO.  9. 


BRODHEADS  CREEK  AT  ANALOMINK,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — Oil  single  span,  steel,  tbroiigh-truss,  highway  bridge, 
^ mile  above  Analomink  station,  ^lonroe  county. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  September  17,  1908,  to  October  13,  1913. 

DRAINAGE  AREA — 120  square  miles. 

GAGE — A 14  ft.  .staff  gage  is  bolted  to  the  downstream  face  of 
the  left  abutment.  The  elevation  of  zero  is  arbitrary.  Bench  Mark 
No.  1 is  on  top  of  reddish  stone  in  left  abutment,  bottom  course, 
outer  downstreaiu  corner,  elevation  2.11  ft.  above  gage  datum.  The 
gage  was  read  twice  daily  by  F.  Persbacker. 

DISCHARGE  MEASUREMENTS— Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  end  of  top 
angle  of  doAviistream  handrail  at  left  bank,  de.signated  as  station — 
2.3  ft.  During  low  .stages  wading  measurements  are  obtained  at  a 
riffle  above  tlie  bridge. 

CHANNEL — The  channel  above  the  station  is  straight  for  100  ft., 
and  below  the  station  for  300  feet.  The  right  bank  overflows  through 
a concrete  arch  for  roadway  uuder  D.  L.  & W.  railroad  tracks  at 
highest  stages.  The  left  bank  does  not  overflow.  The  bed  is  mostly 
solid  rock. 

REMARKS— There  is  a wooden  dam  about  1,000  feet  downstream 
which  did  not,  however,  back  water  up  to  the  gage  until  July,  1913, 
when  the  dam  was  raised  about  one  foot  causing  backwater  on  tlie 
gage  and,  for  this  reason,  the  station  was  discontinued. 


DISCHARGE  MEASUREMENTS  OF  BRODHEADS  CREEK,  AT  ANALO- 
MINK, MONROE  COUNTY,  PA. 

(Drainage  area  120  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

Mean  velocity. 

1 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

1913 

Fec-t. 

Sq. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

10 

July  29 

Boehringer  

63 

147 

0.16 

1.73 

24 

Wading  msmt.  above  R. 

R.  bridge. 

DAILY  MEAN  GAGE  HEIGHTS  OF  BRODHEADS  CREEK  AT  ANALOMINK,  MONROE  COUNTY,  PA. 
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POCONO  CREEK. 


DESCRIPTION  OF  BASIN. 

Pocono  ci-eek,  the  largest  tribntarv  of  McMichaels  creek,  lies  in 
the  soutli  central  part  of  Monroe  county,  draining  an  area  of  ap- 
proximately 12  sqnare  miles.  It  rises  in  the  Pocono  mountains  in 
tlie  central  part  of  the  county,  ^lo^ying  in  a general  southerly  direc- 
tion through  an  uninliabited  area  covered  with  second  growth  timber, 
to  a point  about  six  miles  west  of  Stroudsburg,  wliere  it  turns  to  an 
easterly  direction  through  a farming  section  to  its  mouth  in  the 
center  of  the  town,  a total  distance  of  approximately  12  miles. 
In  its  upper  sections  the  slope  of  the  stream  is  steep,  while  in  the 
lower  section  it  is  much  flatter,  and  it  lies  entirely  within  the  glacial 
area.  A few  grist  mills,  operated  by  water  power,  exist  on  the  lower 
sections  of  this  creek. 

The  mean  annual  precipitation  over  this  watershed  is  from  15  to 
50  inches. 

The  flow  has  been  measured  since  August  3,  1911,  at  the  Spoke 
Factory  bridge,  near  Stroudsburg,  2 miles  aboye  the  mouth. 


DELAWARE  BASIN— STATION  NO.  10. 


POCONO  CREEK  NEAR  STROUDSBURG,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  covered  wooden  bridge  about  2 miles  above 
Stroudsburg,  Monroe  county,  near  spoke  factory. 

RFC<')RDS  AA'AILATjLE — Discharge  complete  from  August  19, 
1911,  to  Decemlrer  31,  1913. 

DPAINAOE  AREA — 38  square  miles. 

GAGE — A sectional  chain  gage  is  fastened  to  th.e  upstream  guard- 
rail near  the  left  bank.  The  elevation  of  zero  is  arbitrary.  The 
length  of  chain  from  bottom  of  weight  to  marker  is  13.90  feet. 
Bench  Mark  No.  1 is  a large  staple  on  the  inside  of  the  right  upstream 
one  of  a pair  of  angling  wooden  braces,  elevation  15.73  feet  abo^■e 
gage  datum.  P>ench  Mark  No.  2 is  top  of  flat  stone  on  top  of  face 


;!S 


of  left  abutment,  near  u])streain  corner,  below  angle  between  up- 
stream side  of  Avooden  bridge  and  end  of  wingAAmll  guard  wall,  about 
10  inches  from  side  of  bridge,  elevation  lb. 07  feet  above  gage  datum. 
Tlie  gage  is  read  tAvice  daily  by  George  Brands. 


BISCIIAKGE  MEASUliEMENTS — Taken  from  the  doAvnstream 
side  of  I)ridge  during  liigli  stages,  and  l)y  Avading  below  the  bridge 
during  medium  and  Ioav  stages.  The  initial  point  for  soundings  is 
face  of  doAvnstream  abutment,  right  end  looking  doAvnstream. 

CHANAEL — The  channel  above  the  station  makes  a gentle  curve 
to  the  right  for  GOb  feet,  Avhile  IacIoav  the  station  it  is  straight  for 
45b  feet.  The  l)anks  are  higli  and  not  subject  to  overlloAV.  The  bed 
is  of  small  stone  and  gravel. 

BEMAKKS — This  station  is  maintained  througli  co  operation  Avith 
Meikleham  and  iJinsmore,  Engineers,  Nbav  York  City. 


DISCHARGE  MEASUREMENTS  OF  POCONO  CREEK,  NEAR  STROUDS- 
BURG, MONROE  COUNTY,  PA. 

(Drainage  area  3S  square  miles.) 


No 

Date. 

Ilydi'ograplier. 

1 Width.  ' 

S 1 

Area  of  section. 

1 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

1913 

D'eot. 

Sq. 

It. 

Ft. 

per 

sec. 

Feet. 

Sec. 

ft. 

G 

July  28 

Roehringer 

19 

16 

0.81 

1.95 

13 

Wading  msmt.  lOO'  be- 
low bridge. 

7 

Se,pt.  29 

Reckord 

20 

20 

0.90 

2.1? 

18 

Wading  msmt.  75'  be- 
low bridge. 

DISCHARGE  TAP,LE  FOR  POCONO  CREEK,  NEAR  STROUDSBURG, 
MONROE  COUNTY,  FROM  AUG.  10.  1911. 


1 

! 

Gage  height.  1 

i 

Discharge. 

1 

4.J 

bf) 

.a 

' ce 

C3 

o 

Discharge. 

.a 

tJD 

’S 

o 

o 

i 

Discharge. 

Gage  height. 

Discharge.  | 

-li 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.80 

9 

.50 

47 

.20 

137 

.90 

310 

.60 

607 

.90 

12 

.60 

57 

.30 

156 

4.00 

314 

.70 

660 

2.00 

15 

.70 

68 

.40 

177 

.10 

380 

.80 

716 

.10 

19 

.80 

80 

.60 

199 

.20 

420 

.90 

776 

.20 

24 

.90 

92 

.60 

223 

.30 

462 

5.00 

845 

.30 

30 

3.00 

106 

.70 

249 

.40 

507 

.10 

920 

.40 

38 

.10 

121 

.80 

278 

.50 

556 

.20 

1005 

DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  POCONO  CREEK 
NEAR  STROUDSBURG,  MONROE  COUNTY,  PA. 


1911. 

DAY. 

AUGUST. 

SEPT. 

OCTOBEK. 

NOV. 

DEC. 

G U 

d:s. 

G H 

Dis. 

G U 

Dis. 

G U 

Dis. 

G U 

Dis. 

1 

3.74 

261 

2 45 

42 

2 82 

82 

'>  8-?. 

82 

2’  

3 36 

169 

2.99 

104 

2.70 

68 

2 82 

82 

3'  

3.‘^ 

137 

2 73 

78 

74 

2 70 

68 

4,  

2.73 

12 

2.42 

40 

2.65 

6^ 

2 78 

78 

5;  

2.76 

2.50 

47 

2.65 

62 

2. 82 

82 

6 

3.55 

211 

2.45 

42 

2.60 

2 80 

80 

74 

2 65 

62 

3 00 

106 

2 72 

70 

2.80 

SO 

2 55 

52 

2.78 

78 

2 72 

70 

9'  

2.80 

80 

2 50 

47 

2 68 

66 

2 72 

70 

10,  

2.12 

20 

2.70 

68 

2.50 

47 

2.72 

70 

2.72 

70 

11 

2 12 

20 

2.69 

67 

2.60 

57 

2.60 

57 

2 72 

70 

12 

2.15 

22 

2.64 

61 

2.60 

57 

2. GO 

57 

2.76 

75 

13 

2.15 

22 

2.55 

52 

2. 38 

36 

2.88 

90 

2.74 

73 

14,  

2.09 

15 

2.42 

40 

2.40 

38 

2.. 70 

68 

2.72 

70 

15,  

2.05 

17 

L'.40 

38 

2.35 

34 

2.75 

74 

2.88 

90 

16 

2.05 

17 

2.50 

47 

2.4'’ 

40 

2.68 

66 

3.20 

137 

17,  

1.82 

13 

2.40 

38 

2.35 

34 

2.72 

70 

3.20 

137 

IS 

l.SS 

11 

2.30 

30 

2.88 

30 

3.32 

160 

3.00 

106 

19 

2.15 

22 

2.DS 

29 

3.42 

181 

3.22 

141 

2.95 

99 

20 

2.05 

17 

2.31 

31 

3.45 

188 

3.20 

137 

2.90 

92 

21 

2.00 

15 

2.39 

37 

3.62 

228 

3.00 

106 

2.96 

100 

22.  

2.0d 

17 

D.31 

31 

2.65 

G2 

3.02 

109 

3.0s 

118 

23 

2.0-0 

15 

2.28 

29 

t4.16 

404 

2.90 

92 

3.26 

14S 

24 

3.05 

17 

2.22 

25 

3.85 

294 

2.95 

99 

3.24 

145 

25 

2.05 

17 

2.24 

26 

3.60 

223 

2.93 

95 

3.00 

106 

26 

2.15 

22 

2.22 

2-5 

3.50 

199 

2. 88 

90 

2.95 

99 

27 

2.06 

17 

2.23 

26 

3.35 

166 

2.88 

90 

3.30 

156 

2S,  

2.10 

19 

2.27 

28 

3.30 

136 

2.92 

95 

2.98 

103 

29 

2.10 

19 

2.33 

34 

3.18 

134 

3.10 

121 

2.96 

100 

30 

3.25 

146 

2.45 

42 

3.22 

111 

2.95 

99 

2.95 

99 

31 

*4.32 

473 

2.91 

93 

...... 

2.98 

103 

*Max.  4.50  at  4 p.  m. ; 556  sec.  ft.  fMax.  4.42  at  11  a.  m.;  517  sec.  ft. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  POGONO  CREEK  NEAR  STROUDSBURG,  MONROE  COUNTY,  PA. 
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334  sec.  ft.  f Gage  stolen  during  p.  m.  g Gage  re  established,  m estimated. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  POCONO  CREEK  NEAR  STROUDSBURG,  MONROE  COUNTY,  PA. 
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ESTIMATED  MONTHI.Y  DISCHARGE  OE  POCONO  CREEK,  NEAR 
STROUDSBURG,  MONROE  COUNTY,  PA. 

(Drainage  area  38  square  miles.) 


Discharge  in  Secoud-feet. 

Eun-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

IMl. 

September,  

201 

25 

65 

1.711 

1.909 

October,  

517 

ai 

110 

2.895 

3.33S 

November,  

160 

57 

88 

2.316 

2.584 

December,  

156 

6S 

96 

2.526 

2.912 

1912. 

January,  

114 

50 

83 

2.184 

2.518 

P’ebruary,  

728 

33 

112 

2.947 

3.179 

March,  

mlSoO 

74 

337 

8.868 

10.224 

April,  

358 

103 

186 

4.895 

5.462 

May 

480 

56 

161 

4,237 

4.885 

June,  

47 

19 

30 

0.789 

0.880 

July,  

45 

11 

19 

0.500 

0,576 

Aug’ust 

so 

8 

23 

0.605 

0.698 

September,  

171 

14 

33 

0.868 

0.969 

October,  

334 

22 

59 

1.553 

1.791 

November,  

195 

5? 

85 

2.237 

2.496 

Note. — Gage  out  during  part  of  December,  m Estimated. 


1913. 

ISD 

39 

1.711 

1.782 

m240O 

269 

7.079 

8.161 

70 

179 

4.711 

211 

44 

22 

94 

2.474 

2.852 

64 

33 

0.868 

0.969 

27 

11 

18 

0.474 

0.546 

291 

10 

22 

0.579 

0.668 

80 

11 

17 

0.447 

0.499 

297 

24 

76 

U.OOO' 

2.36^ 

ni20S0 

47 

233 

6.132 

6.841 

160 

42 

75 

1.974 

2.276 

Note.— Gage  out  during  part  of  January,  m Estimated. 


McMICHAELS  CREEK. 


DESCRIPTION  OF  BASIN. 

McMicliaels  creek,  the  largest  tributary  of  Brodheads  creek,  lies 
in  tlie  south  central  part  of  Mouroe  county,  draining  an  area  of  ap- 
proximately 105  stpiare  miles.  It  rises  in  the  Pocono  mountains, 
tloivs  first  in  a southerly  direction  through  an  uninhabited  area 
covered  with  second  growth,  and  thence  turns  easterly  through  a 
sparsely  inhabited  agricultural  region,  to  its  mouth  a short  dis- 
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tcUice  belo^^■  Stroudsburg,  a distance  of  approximately  20  miles.  Tu 
its  up[ier  sectioji  the  slope  of  the  creek  is  steep,  while  iu  the  lower 
section  it  is  much  flatter,  aud  it  lies  entirely  withiu  the  glacial  area. 
Pocono  creek,  with  a draiuage  area  of  approximately  42  square 
miles,  is  the  largest  tributary,  while  several  lakes  aud  ponds  lie 
within  its  watershed.  A few  grist  mills,  operated  by  water  power, 
exist  iu  tlie  lower  section  of  th.e  creek  and  its  tributaries. 

The  mean  annual  precipitation  over  this  watershed  is  from  45  to 
50  inches. 

The  flow  has  been  measured  at  two  points,  namely,  at  the  7th 
Street  Viaduct,  Stroudsburg,  from  September  16,  1008,  to  July  16, 
1910,  at  Avhich  time  the  station  was  discontinued,  and  at  the  rail- 
road biidge  near  the  car  shops  above  Stroudsburg  since  August  3, 
1011.  The  liist  station  was  a short  distance  below  the  mouth  of 
I’ocono  creek,  whereas  the  present  station  is  about  one  mile  above 
the  mouth  of  Pocono  creek. 


DELAWARE  BASIN-STATION  NO.  11. 


McMICHAELS  CREEK  AT  CAR  SHOPS  ABOVE  STROUDS- 
BURG, PA. 


DESCRIPTION  OF  STATION. 

LOCATIOX — On  railroad  biidge  of  Wilkes-Barre  and  Eastern 
Railroad,  near  car  shops  above  StroucLsburg,  Monroe  county. 

RECORDS  AVAILABLE — Discharge  comiflete  from  August  10, 
1911,  to  December  31,  1913. 

DRAINAGE  AREA — 60  square  miles. 

GAGE — A sectional  chain  gage  is  fastened  on  the  second  panel 
from  tlie  left  downstream  side  of  bridge.  The  elevation  of  zero  is 
arbitrary.  The  length  of  chain  from  bottom  of  weight  to  marker 
is  23.02  feet.  Bench  Mark  No.  1 is  cut  on  top  of  extreme  upstream 
stone  in  upstream  wingwall  of  right  abutment,  on  top  of  4th  stone 
down  from  bridge  seat,  and  is  on  the  extreme  upper  outer  corner, 
elevation  13.56  feet  above  gage  daium.  The  gage  is  read  twice  daily 
by  A.  W.  Marvin. 

DISCHARGE  jMEASITREJMEXTS — Taken  from  the  downstream 
side  of  bridge,  or  by  wading  below  the  bridge  at  low  stages.  Tlie 
initial  point  for  soundings  is  face  of  left  abutment,  downstream  side. 
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CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  KK)  and  50  yards  respectively,  but  passes  under  tlie  biidge  at  an 
angle  of  dO  degrees.  Both  baidvS  are  high  and  not  subject  to  over- 
do w.  The  bed  consists  of  stones  and  mud. 

BEi\lAllKl“l — This  station  is  maintained  through  co-operation  with 
Meikleham  and  Dinsmore,  Engineers,  New  York  City. 


DISCHARGE  MEASUREMENTS  OF  McMICHAELS  CREEK,  AT  CAR 
SHOPS,  AROYE  STROUDSBURG,  tMONROE  COUNTY,  PA. 

{Drainage  area  60  square  miles.) 


No. 

Date. 

Hydrograplier. 

Width. 

... 

Area  of  section,  j 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

1913 

Feet . 

Sq. 

ft. 

Ft. 

per 

sec. 

Feet. 

See. 

ft. 

6 

July  23 

Boehrrnger,  

65 

o3 

0.43 

2.89 

23 

Wading  msmt.  1-3  mile 
below  gage. 

7 

Sept.  23 

Ueckoril 

65 

60 

0.67 

3.00 

40 

Wading  msmt.  1-3  mile 
below  gage. 

DISCHARGE  TABLE  FOR  *AIeM ICHAELS  CREEK,  AT  CAR  SHOPS,  ABOVE 
STROUDSBURG,  MONROE  COUNTY,  FROM  AUG.  10,  1911. 


1 

Gage  height.  | 

1 

Discharge.  | 

Gage  lieight. 

Discharge. 

Tt 

’o 

o 

O 

1 

d 

fee 

rt 

» 

M 

Gage  lieight. 

Discharge. 

Tc 

o 

a- 

tc 

CZ 

o 

d 

ti) 

73 

w 

Q 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

2.80 

18 

.40 

100 

4.00 

258 

.60 

493 

.20 

850 

.90 

28 

.50 

120 

.10 

292 

.70 

540 

.30 

928 

3.00 

40 

.60 

143 

.20 

336 

.80 

593 

.40 

1010 

.10 

52 

.70 

166 

.30 

364 

.90 

648 

.50 

1100 

.20 

66 

.80 

194 

.40 

404 

5.00 

710 

.30 

83 

.90 

224 

.50 

446 

.10 

778 

45 


DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  McMICHAELS 
CREEK  AT  CAR  SHOPS  ABOVE  STROUDSBURG,  .MONROE  COUNTY, 
PA. 


1911. 

DAY, 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

G H 

Dis. 

G H 

Dis. 

G H 

Dis. 

G H 

Dis. 

G n 

Dis. 

1 

4.61 

497 

3.36 

93 

3.69 

164 

3.61 

144 

2’  

4.24 

341 

4.06 

278 

3.61 

144 

3.60 

142 

k’  

3.SS 

21s 

3.6S 

161 

131 

3.56 

133 

4’  

3.72 

172 

3.59 

140 

3.53 

127 

3.62 

147 

3.64 

152 

3.53 

127 

3.50 

120 

3.58 

13S 

$ . . 

4.12 

299 

3.40 

100 

3.50 

120 

3.5S 

13S 

3.62 

147 

3.62 

147 

3.84 

206 

*3.56 

133 

g’  

3.56 

133 

3.40 

100 

3.56 

133 

*3.56 

133 

131 

3.34 

89 

3.53 

127 

*3.54 

129 

16!  

3.1s 

63 

3.52 

124 

3.32 

sc 

3.50 

120 

3.54 

129 

11,  

3.14 

58 

3.48 

116 

3.39 

9S 

3.46 

112 

3.46 

112 

12 

3.0s 

50 

3. 48 

116 

3.35 

91 

3.47 

114 

3.44 

108 

13 

3.09 

51 

3.41 

102 

3.32 

S6 

3.61 

144 

3.44 

108 

14  

3.12 

3.35 

91 

3.30 

82 

3.45 

110 

3.38 

96 

15’  

3.0s 

3.36 

93 

3.32 

86 

3.52 

124 

3.62 

147 

16 

3.0s 

50 

3.42 

104 

3.35 

91 

3.56 

133 

3.94 

238 

17 

3.06 

47 

3.37 

95 

3.27 

77 

3.48 

116 

3. SO 

194 

18 

3.07 

48 

3.30 

S2 

b4.81 

598 

C4.42 

412 

3.72 

172 

19 

3.12 

55 

3.29 

SO 

4.22 

334 

3.99 

255 

3.68 

161 

20,  

3.04 

45 

3.28 

79 

4.0s 

2S5 

3.92 

231 

3.60 

154 

21 

3.03 

44 

3.22 

69 

4.30 

364 

3.88 

21s 

3.62 

147 

o--> 

3.02 

42 

3.40 

100 

4.16 

312 

3.80 

194 

3.72 

172 

23 

3.00 

40 

3.39 

98 

4. 87 

631 

3.64 

152 

4.41 

m 

21,  

3.03 

44 

3.34 

S9 

4.47 

433 

3.88 

218 

3.84 

206 

25,  

3.14 

08 

3.26 

76 

4.26 

349 

3.76 

183 

3.76 

183 

26 

3.17 

62 

3.24 

72 

4.10 

292 

3.64 

152 

3.77 

186 

2rr,  

3.22 

69 

3.19 

65 

3.99 

255 

3.61 

144 

4.17 

316 

2S  

3.17 

62 

3.18 

63 

3.88 

218 

3.60 

142 

3.80 

194 

29 

4.50 

492 

3.51 

109 

3.78 

188 

3.86 

212 

3.92 

231 

30 

4.08 

285 

3.38 

96 

3.75 

ISO 

3.64 

152 

3.71 

169 

^1 

a5.26 

S97 

3.70 

166 

ISO 

Notes.— ’Interpolated.  mEstiinated.  aMax.  5.61'  at  4:21  p.  m.  ; inl200  sec.  ft.  bJfas.  5.56'  at 
4:46  p.  m.  ; in  1160  sec.  ft.  e max.  4.6'  at  4:38  p.  ra.  ; 492  sec.  ft. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  McMICHAELS  CREEK  AT  CAR  SHOPS  ABOVE  STROUDSBURG, 

MONROE  COUNTY,  PA. 
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ESTl.AIATED  MONTHLY  DISCHARGE  OF  McMICHAELS  CREEK,  AT  CAR 
SHOPS  ABOVE  STROUDSBURG,  MoNROE  COUNTY,  PA. 

(Draiiiuye  area  GO  square  miles.) 


Dischar 

?e  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

1 Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1911. 

September 

497 

63 

134 

2.233 

2.491 

October,  

mlKiO 

77 

211 

3.517 

4.055 

November 

492 

110 

164 

2.733 

3.049 

Oeoember 

40S 

86 

169 

2.817 

3.248 

1913. 

January,  

191 

95 

127 

2.117 

2.441 

February,  

1111430 

56 

166 

2.767 

2.984 

March  (1-28) 

mSSlO 

62 

362 

6.033 

6.282 

April  (3-30),  

744 

1-42 

243 

4.050 

4.217 

May 

469 

106 

206 

3.433 

3.958 

June 

108 

50 

70 

1.167 

1.302 

July 

112 

38 

46 

0.767 

0.884 

August,  

3o6 

36 

60 

1.000 

1.153 

September,  

400 

38 

95 

1.583 

1.766 

October 

238 

47 

93 

1.550 

1.787 

November,  

285 

95 

144 

2.400 

2.678 

Oecomber,  

285 

102 

173 

a. 867 

3.305 

The  period 

1113310 

36 

149 

2.478 

32.757 

1913. 

January 

679 

124 

270 

4.500 

5.188 

February 

2S9 

89 

121 

2.017 

2.100 

March 

m3470 

118 

444 

7.400 

8.531 

April 

889 

149 

307 

5.117 

5.709 

May 

334 

87 

153 

2.533 

2.920 

June 

86 

48 

64 

1.067 

1.191 

July 

56 

24 

39 

0.650 

0.749 

August,  

ml640 

25 

52 

0.867 

0.999 

September,  

206 

23 

43 

0.717 

o.soo 

October,  

442 

34 

90 

1.600 

1.845 

November,  

1111960  : 

53 

207 

3.450 

3.849 

December,  . 

341  1 

84 

144 

2.400 

2.767 

The  year,  J 

m3470  j 

23 

162 

2.356 

36.648 

m Estimatod. 


LEHIGH  RIVER. 


DESCRIPTION  OP  BASIN. 

Tlie  Leliigii  river,  tlie  second  largest  tributary  of  the  Delaware 
river  fi-om  Rennsylvania,  drains  ajjproximately  1,375  square  miles 
in  the  ceniral  eastern  jiortion  of  the  State.  Rising  in  the  Pocono 
]dateau  in  the  southwest  corner  of  Wayne  county,  it  follows  a wind- 
ing course,  generally  southeasterly  to  its  mouth  at  Easton,  its  length 
being  ai>]»roximately  lOb  miles,  while  the  air  line  distance  from  its 
source  to  its  mouth  is  oidy  45  miles. 

The  sources  of  the  upper  tributaries  lie  among  the  Pocono  moun- 
tains, which  are  sparsely  inhabited,  and  largely  forested.  The  slope 
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of  the  river  is  steep,  with  numerous  rapids,  water  falls,  and  glacial 
lakes.  The  stream  falls  about  10  feet  per  mile  until  within  15  or 
20  miles  of  the  mouth,  where  it  enters  tlie  lolliug  larui  lauds  of 
Lehigh  and  Xorthauiptou  counties,  where  its  slope  re<luces  to  4 or 
5 feet  per  mile.  In  this  portion  of  the  valley  is  much  cultivated  laud 
and  numerous  large  cities  and  boroughs,  among  the  most  important 
being  Allentown,  Irtouth  Ilethlehem,  Bethlehem  and  Easton. 

Kumerous  of  its  lower  tributaries,  among  tliem  the  little  Lehigli, 
Jordan,  Mouocacr  and  Saucon  creeks,  drain  Irmestone  areas,  thus 
augmenting  the  dry  weather  tlow.  From  tlie  west,  where  the  Lehigh 
passes  the  anthiacite  coal  fields,  the  tributaries  bring  in  (piantities 
of  culm  and  mine  water. 

The  chief  tributaries  are  Tobyhanna,  Bear,  Black,  iMahouiug,  Lig, 
Lizard,  Aquauchicola,  Jordan,  Little  I.ehigh,  Monocacy  and  Saucon 
creeks. 

The  banks,  especially  in  the  upper  portion,  are  high  and  rocky, 
and,  below  ilauch  Fhunk  and  White  Haven,  the  valley  assumes  th.e 
nature  of  a gorge,  Tlie  bed  is  rock  thioughout  most  of  its  length,  in 
places  orerlain  by  a thin  layer  of  drift  and,  in  its  louer  section  be- 
hind the  navigation  dams,  extensive  silling  has  taken  place. 

The  Lehigh  Coal  and  Aavigatiou  Com}'any  operates  a canal  and 
slackwater  system  of  navigation  on  the  lower  45  miles,  consisting 
of  19  dams  and  locks,  and  several  short  sections  of  canal  connecting 
the  pools.  Considerable  water-power  is  develo};ed  along  this  canal. 

Xumerous  towns  and  industries  in  tlie  lower  section,  in  which 
portion  of  the  valley  population  and  industries  are  (Uiite  congested, 
use  the  river  water  for  domestic  and  industrial  purposes. 

The  basin,  which  is  long  and  nhrrow,  is  subject  to  an  annual  aver- 
age ])reci]ntation  of  45  to  50  inches. 

The  flow  has  been  mea.snred  from  September  22,  1902,  to  Febiuary 
13,  1905,  and  from  April  20,  1909,  to  date  at  South  Bethlehem,  12 
miles  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  12. 


LEHIGH  RIVER  AT  SOUTH  BETHLEHEM. 

DESCRIPTION  OF  STATION. 

LOCATION — On  New  Street  bridge,  a 9 span,  steel,  through-truss, 
highway  bridge,  with  3 si)ans  over  normal  chanrrel,  between  Bethle- 
hem and  South  Bethlehem,  Pa. 
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Ivl'X'OKDS  AA'AILAI’LE — 1 )isdiaige  complete  from  September  22, 
1002,  to  Felmiai-y  13,  1005,  ami  from  Aju-il  20,  1000  to  December  31, 
1013. 

DR  AIN  A (IE  AREA— 1,235  square  miles. 

GAGPl — A standard  cliain  gage  is  fastened  to  the  downstream 
handrail  in  lirst  span  from  left  bank  of  normal  channel.  The  eleva- 
tion of  zero  is  210.(i-l  feet  above  mean  sea  level.  The  length  of  chain 
fi-oni  bottom  of  weight  to  low-water  marker  is  42.01  feet,  and  to 
high-watei-  marker  32.01  feet.  Renvh  Mark  No.  1 given  in  1010-11 
Rejiort  lias  l)een  destroyed.  Rench  MaiE  No.  2 is  I>.  M.  No.  72  of 
L.  "i".  R.  R.  and  is  iion  pin  set  in  sontli  piei'  of  New  Street  bridge, 
elevation  232. ST  feet  aliove  mean  sea  level,  or  22.23  feet  above  zero 
of  gage.  Rench  Mark  No.  3 is  cross  cnt  on  shelf  in  stone  on  fourth 
])ier  from  north  side,  15th  course  down  fi'om  top  of  ]»ier,  downstream 
face,  2 fe(‘l  in  from  left  or  noi-tli  ditwnstream  corner,  elevation  228. Oti 
feet  above  mean  sea.  level,  or  17.42  feet  above  zero  of  gage.  The 
gage  is  read  twice  daily  by  J.  E.  Santee,  the  Collector  of  Tolls  at  the 


bridge. 

DISCTIARGE  MEASER'EiMENTS— Taken  from  the  downstream 
side  of  bridge,  tlie  initial  point  for  soandings  being  point  on  hand- 
]-ail  over  center  of  ider  between  3rd  and  4th  trusses  from  left  bank. 

CHANNEL — The  channel  above  the  station  is  straight  for  one- 
third  mile,  at  whicli  ]ioint  a covered  wooden  highway  bridge  crosses 
the  stream  at  ]\rain  Street.  Relow  the  station  the  channel  is  straight 
for  S(‘veral  Imndred  feet.  The  right  bank  is  high  and  not  subject  to 
oveidlow,  while  the  left  bank  is  low  and  overtlows  during  high 
water.  The  bed  consists  of  sand  and  gravel,  and  there  is  a good 
velocity  at  the  section  during  all  stages. 

REiMARKS — The  Lehigli  Canal  follows  the  left  bank  and  ])asses 
over  Monoeacy  creek  and  under  the  left  span  of  the  Inidge.  Mono- 
cacy  cieek  ])asses  under  the  camil  on  left  bank  and  under  the  bridge, 
eTit(n-ing  the  river  a short  distance  below.  Tlie  canal  is  measured 
at  the  IMain  Street  bridge,  one-third  mile  above,  and  the  discharge, 
reduced  by  the  tailraca*  flow  of  ice  ]dant  and  grist  mill,  which  use 
canal  water  between  these  two  bridges,  is  added  to  the  river  dis- 
charge during  certain  ])eriods  of  the  year  as  measured  at  the  New 
Street  bridge.  The  canal  cannot  be  measured  at  the  New  Street 
bridge  on  account  of  the  spillway  from  tlie  canal  into  Monoeacy 
creek  at  the  aqueduct  above  the  New  Street  bridge. 
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DISCHARGE  MEASUREMENTS  OF  LEHIGH  RIVER,  AT  S.  BETHLEHEM, 
NORTHAMPTON  COUNTY,  PA. 

(Drainage  area  1235  square  miles.) 


No. 

Date. 

Hydrographer. 

Width.  1 

1 

1 

Area  of  section.  | 

Moan  velocity. 

1 

.a 

*5 

o 

tc 

C5 

O 

1 Discharge. 

Remarks. 

Ft. 

1913 

Feet. 

Sq. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

43 

July  24 

Boehringer,  

2S0 

856 

1.16 

2.34 

904 

0.6  method. 

44 

Sept.  3 

Reckord,  

268 

651 

0.54 

1.66 

353 

Vertical  velocity  method. 

DISCHARGE  TABLE  FOR  LEHIGH  RIVER,  AT  SOUTH  BETHLEHEM, 
NORTHAMPTON  COUNTY.  FROM  JAN.  1,  1912. 


Gage  heiglit. 

Discharge. 

Gage  height. 

cJ 

to 

"v 

(a 

o) 

0) 

03 

O 

1 

1 Discharge. 

Gage  heiglit. 

1 

Discharge. 

Gage  iieight. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

1.50 

255 

.60 

2750 

6.00 

8130 

.10 

13790 

.20 

20130 

.60 

325 

.70 

2920 

.10 

8380 

.20 

14080 

.30 

20450 

.70 

400 

.80 

3100 

.20 

8640 

.30 

14370 

.40 

20770 

.80 

480 

.90 

3280 

.30 

8900 

.40 

14660 

.50 

21090 

.90 

565 

4.00 

3470 

.40 

9160 

.50 

14950 

.60 

21410 

2.00 

6oi> 

.10 

3670 

.50 

94:0 

.60 

15240 

.70 

21740 

.10 

750 

.20 

3870 

.60 

9680 

.70 

15530 

.80 

22070 

.20 

850 

.30 

4070 

.70 

9940 

.80 

15820 

.90 

22400 

.30 

950 

.40 

42S0 

.80 

10000 

.90 

16120 

11.00 

22730 

.40 

1060 

.50 

4500 

.90 

10470 

9.00 

16420 

.10 

23070 

.50 

U70 

.60 

4720 

7.00 

10740 

.10 

16720 

.20 

23410 

.60 

12S0 

.70 

4940 

.10 

11010 

.20 

17020 

.30 

23750 

.70 

1400 

.SO 

5170 

.20 

112S0 

.30 

17320 

.40 

24090 

.80 

1530 

.90 

5400 

.30 

11550 

.40 

17630 

.50 

34430 

.90 

1670 

5.00 

5640 

.40 

11820 

.50 

17940 

.60 

24770 

3.00 

ISIO 

.10 

5880 

.50 

12100 

.60 

18250 

.70 

25110 

.10 

1950 

.20 

6130 

.60 

12380 

.70 

18560 

.80 

25450 

.20 

2100 

.30 

6380 

.70 

12660 

.80 

18870 

.90 

25790 

.30 

2250 

.40 

6630 

.80 

12940 

.90 

19180 

12.00 

26130 

.40 

2420 

.50 

6880 

.90 

13220 

10.00 

19490 

.50 

2580 

.60 

7130 

8.00 

13500 

.10 

19810 

.70 

7380 

.80 

7630 

1 

.90 

7880 

1 

Note.— This  table  is  only  applicable  subsequent  to  January  1,  1912  and  is  based  on  5 discharge 
measurements  made  during  1911  and  1913  together  with  the  1902  to  1905  curve. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  UE  LEHIGH  RIVER  AT  S.  BETHLEHEM,  NORTHAMI'TUN  COUNTY,  PA. 
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Note.— a Max.  12.40  at  6:30  p.  m.;  27500  (est.)  sec.  ft.  b max.  11.0  at  1:00  p.  m.;  22700  sec.  ft.  (May  17  to  Dee.  12)  45  sec.  ft.  added  to  daily  discharge  for  canal. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  LEHIGH  RIVER,  AT  SOUTH 
BETHLEHEM,  NORTHAMPTON  COUNTY,  PA. 

(Drainage  area  i2o5  square  miles. J 


Discharge  in  Second-feet. 

Euu-ofif. 

Month. 

Maximum. 

Minimum. 

Mean . 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January,  

10300 

2370 

4390 

3.555 

4.098 

February,  

4630 

1190 

1640 

1.32S 

1,383 

March,  

*27500 

940 

5200 

4.211 

4.855 

April,  

22700 

2310 

5240 

4.243 

4.734 

May 

8540 

1400 

2800 

2.267 

2.614 

June 

17S0 

7S6 

1110 

0.S99 

1.003 

July 

1550 

542 

735 

0.595 

0.686 

August,  

1050 

349 

538 

0.436 

0.503 

September,  

2S50 

370 

633 

0.513 

0.572 

October,  

4120 

493 

1420 

1.150 

1.326 

November,  

S400 

1070 

21S0 

1.765 

1.970 

December,  

4590 

1140 

1930 

1.563 

1.802 

The  year 

*27J00 

349 

2330 

1.S77 

25.546 

‘Estimated. 


DELAWARE  BASIN— STATION  NO.  13. 


DELAWARE  RIVER  AT  RIEGELSVILLE,  N.  J. 


DESCRIPTION  OF  STATION. 

LOCATION — On  three  span,  steel,  suspension  highway  bridge,  be- 
tween Kiegelsville,  Pa.,  and  Riegelsville,  N.  J. 

RECORDS  AVAILABLE — Discharge  complete  from  July  3,  190G, 
to  December  31,  1012,  and  discharge  measurements  and  gage  heights 
from  January  1 to  December  31,  1013. 

DRAINAGE  AREA— 0,130  stpiare  miles. 

GAGE — A standard  chain  gage  is  attached  to  the  upstream  hand- 
rail on  the  middle  span  of  the  bridge,  20  feet  from  east  pier.  The 
elevation  of  zero  is  arbitrary.  The  length  of  chain  from  the  bottom 
of  the  weight  to  the  marker  is  13. (iS  feet.  Bench  Mark  No.  1 is  on 
top  of  steel  part  of  downstream  cable  anchorage  on  New  -Jersey 
side,  elevation  10.705  feet  above  gage  datum.  Bench  Mark  No.  2 is 
southeast  corner  of  porch  under  toll-keeper's  house,  outside  of  post, 
elevation  30.305  feet  above  gage  datum.  Bench  Mark  No.  3 is  spike 
in  bench  0 inches  above  ground  on  shore  side  of  silver  maple.  Tree 
is  one  nearest  the  bridge  in  a group  about  200  feet  upstream  from 
left  abutment,  elevation  12.30  feet  above  gage  datum.  The  gage  is 
read  twice  daily  by  -John  11.  Deenier. 
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DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  sounding  is  face  of  left 
abutment. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  one-half  and  one-fourtli  mile  respectively.  Both  banks  are  high 
and  not  subject  to  overflow,  although  during  extreme  floods  the 
right  bank  may  overtloAV  to  a slight  degree.  The  bed  consists  of 
gravel  and  boulders. 

REMARKS — The  Delaware  Division  Canal  runs  along  the  Penn- 
sylvania shore  about  200  feet  from  the  river,  and  is  measured  at  the 
highway  bridge  a short  distance  above  the  river  bridge. 

Tlie  following  data  have  been  furnished  by  the  United  States 
Geological  Survey: 


DISCHARGE  MEASUREMENTS  OF  DELAWARE  RIVER,  AT  RIEGELS- 

VILLE,  NEW  JERSEY. 

(Drainage  area  GJ/SO  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

j Area  of  section. 

1 

Mean  velocity.  i 

1 

Gage  height.  | 

Discharge. 

Itemarks. 

Ft. 

Feet . 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

18 

July  25 

Boebringer,  

4:.l 

3465 

0.69 

2.61 

2376 

0.6  msmt. 

Sept.  10 

Batchelder  & Walters, 

434 

1 

3170 

0.50 

2.2a 

1570 

Add  224  sec.  ft.  for  canal. 

DAILY  MEAN  GAGE  HEIGHTS  OF  DELAWARE  RIVER  AT  RIEGELSVILLE,  NEW  JERSEY. 
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Note. — Water  in  canal  April  15  to  Dec.  15,  inclusive.  *Slush  ice. 
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DARBY  CREEK. 


DESCRIPTION  OF  BASIN. 

Darby  creek,  a tril)ulary  of  tlie  Delaware  river,  at  Essiugton, 
I'biladelpliia  county,  drains  approximately  78  sipiare  miles  in 
Chester,  Philadeljdiia  and  Delaware  counties.  Rising  in  the  eastern 
part  of  Chester  county,  near  Berwyn,  it  follows  a general  southeast- 
erly direction  through  a thickly  ]to]tnlated,  deforested,  rolling  agri- 
cultural region,  to  the  tidal  swamjKs  of  the  Delaware  river  just  below 
Darby  l»orongh,  where  it  turns  sonthwestward  along  the  western  side 
of  the  swam])  to  its  month,  a total  length  of  a])])roximately  24  miles. 
Its  source  lies  at  an  elevation  of  al)ont  475  feet  al)ove  sea  level,  and  its 
montli  at  sea  level.  In  its  n])per  section  the  slope  of  the  stream  is 
steej),  while  in  the  lower  section  it  is  very  flat.  The  principal  tribu- 
tary is  Cobbs  creek,  which  enters  six  miles  above  its  mouth.  A few 
mills  operated  by  water-])ower  exist  on  this  stream. 

The  mean  annual  ])recii)itation  over  this  watei'shed  is  from  45  to 
50  inches. 

The  tlow  has  l)een  measured  since  July  31,  1911,  at  Lansdowne, 
ai)i)roximately  8 miles  above  the  month,  above  which  the  tributary 
drainage  area  is  35  scpmre  miles. 


DELAWARE  BASIN-STATION  NO.  14. 


DARBY  CREEK  AT  LANSDOWNE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — About  one-fourth  mile  above  single  S])au,  iron  high- 
way bridge  (county)  on  road  from  Lansdowne  to  Uj)i)er  Darby  town- 
shij),  Delaware  county. 

RECORDS  AVAILxiBLE — Discharge  measurements  and  gage 
heights  from  July  31,  1911,  to  December  31,  1913. 

DRAINAOE  AREA — 35  S(inare  miles. 

OACE — A lU  foot  staff  gage  is  attached  to  a tree  on  the  west 
bank  of  the  creek,  about  one  fourth  mile  above  highway  bridge.  Also, 
there  is  a high  water  staff  gage,  graduated  from  5.0  to  11.0  feet, 
attached  to  a tree  10  ])aces  from  low  water  gage.  Both  gages  are 


referred  to  the  same  datum.  The  elevation  of  zero  is  arbitrary. 
Bench  Mark  iSo.  1 is  on  top  of  spike  in  groove  cut  in  root  of  a large 
white  walnut  tree  on  south  bank,  15  paces  from  low  water  gage  and 
10  paces  from  high  water  gage,  and  is  painted  B.  M.,  elevation  0.G95 
feet  above  gage  datnm.  The  gage  is  read  twice  daily  by  Charles  H. 
Baker. 

DISCHABGE  MEASU  REM  ENTi<— Taking  from  the  highway 
bridge  during  higli  stages,  and  by  wading  near  the  gage  dnring 
medinm  and  low  stages.  The  initial  point  for  soundings  is  right  end 
of  upstream  handrail. 

CHANNEL — Tlie  channel  above  and  below  the  station  is  straiglit 
for  approximately  100  yards.  The  right  bank  slopes  gradually  but 
seldom  overflows,  while  tlie  left  bank  is  higli  and  steep,  and  is  not 
subject  to  overflow.  The  bed  consists  of  mud,  gravel  and  stone. 

IvEMAlvKS — Slack  water  from  the  dam  of  tlie  Garrett  l*aper  Mill 
extends  to  a point  about  75  to  80  yards  below  the  gage. 


DISCHARGE  MEASUREMENTS  OF  DARBY  CREEK,  AT  LANSDOWNE, 

DELAWARE  COUNTY,  PA. 

(Drainage  area  So  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

i 

Mean  velocity.  | 

1 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

6 

July  26 

Boehringer,  

39 

23 

0.83 

0.86 

19 

Wading  lOO'  below  gage. 

7 

Aug.  2 

Boehringer 

49 

24 

1.01 

0.99 

Wading  msmt.  below 

gage. 

8 

Oct.  1 

Reckord 

50 

41 

0.71 

1.18 

29 

Wading  300'  below  gage. 

DAILY  MEAN  HEIGHTS  OF  DARBY  CREEK  AT  LANSDOWNE,  DELAWARE  CUUNTY,  PA. 
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BRANDYWINE  CREEK. 


DESCRIPTION  OF  BASIN. 

Brandywine  creek,  a large  tributary  of  the  Delaware  river  in  l*enn- 
sylvania,  wliicli  passes  tlirougli  the  northern  part  of  the  State  of 
Delaware  and  enters  the  river  jnst  below  Wilmington,  drains  ap- 
proximately 300  square  miles  in  Pennsylvania.  Rising  in  two 
branches,  the  east  and  west,  which  head  on  the  western  edge  of 
Chester  county  in  the  Welsli  Mountains  within  a few  miles  of  each 
other,  these  branches  diverge,  one  passing  through  Dowuingtown 
and  the  otlier  through  Coatesville  about  10  miles  apart,  and  then 
meet  about  one  mile  north  of  Lenape,  in  the  south  central  part  of 
Chester  county.  Tlie  stream  and  its  branches  flow  in  a general 
southerly  direction  tlirough  a rolling  country,  thickly  populated, 
well  developed  agriculturally  and  practically  deforested,  its  total 
length  in  Pennsylvania  being  about  35  miles.  The  elevation  of  the 
sources  of  the  two  branches  is  about  900  feet;  at  the  State  line  it 
is  140  feet,  and  at  the  mouth  sea  level.  The  slope  of  the  stream  is 
gradual,  but  steep  enough  to  cause  small  waterpowers  to  be  exten- 
sively developed  along  it  and  its  branches.  On  the  drainage  basin 
lie  numerous  towns  and  villages,  several  of  which  obtain  water  from 
the  branches. 

The  mean  annual  precipitation  over  this  watershed  is  from  45  to 
50  inches. 

The  discharge  of  this  stream  has  been  measured  since  August  1, 
1911,  at  Chadds  Ford,  near  the  Pennsylvania-Delaware  State  line, 
about  10  miles  above  the  mouth,  the  drainage  area  above  the  gage 
being  approximately  285  sqiiare  miles. 


DELAWARE  BASIN^STATION  NO.  15. 


BRANDYWINE  CREEK  AT  CHADDS  FORD,  PA. 


DESCRIPTION  OP -STATION. 

LOCATION— On  two  span,  iron  girder  bridge  of  Pennsylvania 
Railroad  over  creek  at  Chadds  Ford,  Delaware  county. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  August  1,  1911,  to  December  31,  1913. 

DRAINAGE  AREA — 285  square  miles. 


GO 


GAGtE — A staudai'd  chain  gage  is  fastened  on  the  upstream  side 
of  the  bridge  in  the  left  span.  The  elevation  of  zero  is  arbitrary. 
The  length  of  cliain  from  bottom  of  weight  to  marker  is  23.97  feet. 
1‘ench  Mark  No.  1 is  outside  u])stream  corner  of  left  bridge  seat 
stone,  elevation  18.49  feet  above  gage  datum.  Bencli  Mark  No.  2 is 
to])  of  outer  corner  of  stone,  5th  step  in  left  upstream  wingwall 
from  l>ridge  seat,  elevation  927  feet  above  gage  datum.  The  gage  is 
lead  twice  daily  by  E.  J.  Iteynohls. 

DISCHARGE  MEASrjREMENTS^Discharge  measurements  are 
taken  from  the  ui>stream  side  of  the  bi-idge.  The  initial  point 
for  soundings  is  cross  mark  cut  in  handrail  at  face  of  left  abutment, 
n])streani  si<le. 

CHANNEL — The  channel  is  straight  for  59  yards  above  the  station, 
then  curves  to  the  west,  and  there  is  a tail  race  of  a mill  coming  in 
about  50  yards  aliove  the  bridge.  Below'  the  station  the  channel  is 
straigiit  for  SO  yards,  then  curves  to  the  w'est.  The  right  bank  of 
the  natural  creek  is  low'  and  Hat,  while  the  left  bank  as  w'ell  as 
the  right  flood  bank  is  high  and  steep.  The  bed  is  composed  of 
mud,  stones  and  gravel. 


DISCIIAKGE  MEASUREMENTS  OF  RRANDYMMNE  CREEK,  AT  CHADDS 
FORD,  DEEAM'ARE  COUNTY,  PA. 

(Draiiiarje  area  2S5  square  miles.) 


No. 


Date. 


1913 

7 July  2fi 
S Oct.  1 


H.Tdrograiihor. 


23 

Area  of  section.  | 

1 

.1 

Mean  velocity. 

Gage  height. 

o 

fee 

t-> 

a 

23 

o 

in 

s 

Remarks. 

Ft. 

Feet. 

S(J. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

104 

276 

0.74 

1.18 

203 

0.6  metbod. 

IOC 

264 

0.54 

1.08 

142 

0.2  and  0.8  method. 

Boehringcr, 

Keckord, 


DAILY  MEAN  GAGE  HEIGHTS  OP  BRANDYWINE  CREEK  AT  CHADDS  FORD,  DELAWARE  COUNTY,  PA. 
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1.68 
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1.71 

1.41 

1.35 

1.25 

1.19 

1.14 

1.11 

1.08 

1.07 

AUG. 

1.24 
1.49 
1.17 
1.13 
1.11 

1.11 

3.07 
1.45 
1.29 
1.22 

1.75 

1.35 

1.29 

1.27 

1.23 

1.17 

1.11 

1.09 

1.25 
1.11 

1.07 
1.06 
1.05 
l.Oo 

1.03 

1.03 

1.43 

1.31 

1.25 

1.51 

1.19 

>1 

G H 

O'^or— m 
•^■^Mccco  0'^eoc0i>*  CO  CO  ^ f CO  co  C'l  oQ  oj  oj  c<j  c- > t i i— i co  i-h  ?-(*-(  co  w 

1—1  T— ( 1— ( 1— ( i-H  T— i T— ^ 1-H  1— 1 1— ( rH  rH  tH 

JUNE. 

G H 

OOO^'^C'5  CO»— COOCO'^ff^  COC'ICQOC’l 

I— (OOOS'?}  CCCOt'C-tr-  t—l'-t—  OO'X't^tO  CDti't-L.ODO 

C^l  IrH  1— IrHrSi-H— < t— li— Ii— li— (iH  i— li— IrHrHrH  C^i— ItHiHiH  W i—I  rH  i-H  iH  • 

MAY. 

a 

o 

OOT-<<i>'.DiJi  'X'COOas^O  COOO^-OOCO  COCT-'^C'IOO  <?5COOOOOO  ClrHOOOl  OO 

C5COC-lO"^  •t<T^C004TJ  fiH  1— (iHC'IC'Ii— 1 i-ICJrH^P-  •^COOTlOC^I  iH 

Cl  c<5  c<i  CO  CO  CO  CO*  CO  CO  CO  co  co"  ci  co  co  co  co  ci  co’  ci  ci  ci  tj-'  co  ci  ci  ci  co  ci  ci  ci 

3 

a 

o 

Ooooococi  ooi'l'OTji  cicjooood  oo‘*+<cocOco  cootiirr-o 

COi-H»HrHT— C CJ  00001  i— (lAOOi— iOJ  t—  OlCOOCO  -I'CD-^Cn.O 

COCICOMCO  COClClCOiH  COOCOCOCO  ^COCOCOCO  COCOCICOO  cicoc^-^co 

MARCH. 

G H 

dOClCli*  t— •n'OCOOO  OO^OOCO  -^lOOi-HCD  -BCinOrH  COCOO-rO  crj 

CIOOOOOOO  f'-OlOOP-  LOOOOO-t<  <S>&JOOOO  COlOfOCOCO  C.lClCOlT5-^<  CO 

Caco-Hi-Ii-I  COC3i-ICOCO  COCO  C3  COCO  COCO  COCO  CO  CJ-^COCOC3  ci 

FEB. 

G H 

COCOOcO-^  CDCOO-t'CO  -^ooo  • • 
Oic-O’C'O  oioioioooo  oot^oiis^o  t-'C—  t—  oooinOir-  cpooco  • • 

THi-tClCOCO  i-HiHiHiHiH  i-li-li-t>-(r-l  r-|COCOiHi-l  iHCOCO  • • 

JAN. 

G H 

OlOC-OcO  COOCOC^CO  COO'^OCOO  tocoooo  O’HCOcC-tP  <^©'^COO  <?l 

COri<THClCO  CJCOOOuOO  CJCOiHOCS  OlOLOCOCO  COCOrHThCO  i— O 

CO  CO  'iji  CO  ci  ci  CO  ci  CO  CO  co  ci  ci  ci  ih  co  co  w co  ci  co  ci  co  ci  ci  ci  ci  ci  ci  ci  ci 

?£>t-Ci0O5C>  Ot>COOiO  COtr-CCO^'^  i-H 

r-(  iHiHrHrHrH  rHrHrHFHC'I  CMMCJCMM  IMC^ICIC^CO  CO 
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SUSQUEHANNA  BASIN 


(63) 
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NORTH  BRANCH  OF  SUSQUEHANNA  RIVER. 


DESCRIPTION  OP  BASIN. 

The  North  Branch  of  the  Susquehanna  river,  which  joins  the 
West  Branch  at  Northnmbeiiand  to  form  tlie  main  Snsquelianna 
river,  drains  a total  area  of  11,485  square  miles,  of  which  0,270  lie 
in  Pennsylvania,  and  5,215  in  New  York  State.  This  Brancli  rises 
in  the  Catskill  Mountains,  in  southeastern  New  York,  close  to  the 
headwaters  of  the  Delaware  river,  Hows  in  a general  south- 
westerly course  into  I’ennsylvania  near  the  northeastern  corner  of 
the  state,  and,  forming  a looj)  about  10  miles  in  length,  again  enters 
New  York  state,  where  it  continues  westerly,  finally  turning  south- 
ward into  Pennsylvania,  just  north  of  Sayre,  Bradford  county,  and 
folloAvs  a southeasterly  course  to  Wilkes-Barre,  and  thence  soulh- 
westerly  to  its  junction  with  the  West  Branch.  The  total  lengtli 
of  the  river,  to  tlie  forks  at  Oneonta,  N.  Y.,  is  a])])roximately  290 
miles.  From  its  headwaters  to  near  where  it  crosses  into  Pennsyl- 
vania for  the  second  time,  this  stream  Hows  tluough  a well  popu- 
lated, agincultural  area,  the  mountains  being  fairly  well  covered  with 
second  growth  timber,  the  channel  lying  in  a narrow  \'alley.  Just 
above  Sayre  the  river  flows  through  a wide,  open,  thickly  settled, 
farming  country,  but  as  it  enters  Pennsylvania  it  changes  to  a nar- 
row vallejq  bounded  by  hills  400  to  000  feet  high,  and  thus  continues, 
passing  now  and  then  through  broad  fiats,  to  its  mouth. 

The  upper  part  of  the  watershed  in  Pennsylvania  is  thinly  in- 
habited and  not  extensively  farmed,  the  mountains  being  usually 
co^■ered  witli  second  growth  timlier,  but  from  the  mouth  of  the  Lacka- 
wanna river,  10  miles  above  Wilkes-Barre,  to  its  mouth,  the  basin  is 
densely  settled.  In  this  section  lies  the  Wyoming  Valley  anthracite 
coal  field.  Four  cities,  Pittston,  Scranton,  Carbondale  and  Wilkes- 
Barre,  many  large  boroughs  and  numerous  farming  and  mining  vil- 
lages are  found  in  this  drainage  area  in  Pennsylvania,  besides  which 
some  cities  and  boroughs  of  New  York  State  also  lie  in  this  water- 
shed. 

The  slope  of  the  stream  in  Pennsylvania  is  not  steep,  llowing,  as 
it  does,  through  a succession  of  rapids  and  pools,  and  follows  a uni- 
form rate  of  about  two  feet  per  mile  to  its  mouth.  All  but  a small 
portion  of  the  basin,  near  the  mouth,  lies  within  the  glacial  area. 
The  sub-basins,  lying  within  the  glacial  area,  abound  in  lakes,  ponds 
and  swamps,  and  a few  of  these  basins  are  still  well  forested. 
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The  principal  tributaries  in  Xew  York  are  the  Clienaiig’o  and  Una- 
diila  rivers,  and  in  Pennsylvania  tlie  Cliemnng  and  Lackawanna 
rivers,  Towanda,  Wyalusing,  Tunkliannock  and  Fishing  creeks. 

Xninerous  domestic  water  supplies  are  taken  from  tribirtaries  of 
llie  Xorth  Branch  and  a few  from  the  parent  stream,  which  is  also 
nse<l  to  some  extent  for  industrial  jnirposes.  Water  power  is  de- 
^■eloped  only  to  a limited  extent. 

For  many  years  the  coal  mining  companies  in  tliis  region  have 
lieen  dumping  cnim  and  lefnse  matter  into  the  river  and  its  tribu- 
taries. 

Tlie  river  is  not  used  for  navigation,  l)eing  too  shallow  and  swift. 

(her  the  greater  portion  of  tliis  basin  there  is  an  average  annual 
preci]fitation  of  35  to  4-0  inches,  while  a small  strip  to  the  southeast 
of  the  stream,  from  Xorthumberland  to  Scranton,  receives  from  40 
lo  45  indies. 

Tlie  How  has  been  measured  at  Fonklin,  N.  Y.,  since  Xovember  13, 
1012,  at  Binghamton,  N.  Y.,  from  July  31,  1001,  to  December  31, 
1012;  at  Wilkes-Barre,  Pa.,  since  iBarch  30,  ISOO,  67  miles  above  the 
mouth  ; and  at  I>anville,  Pa.,  since  March  25,  1S90,  12  miles  above 
Ihe  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  1. 

NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  CONKLIN,  N.  Y. 


DESCRIPTION  OF  STATION. 

LOCATIOX — On  the  highway  luidge  just  below  Conklin,  X.  Y^.,  8 
miles  aliove  the  month  of  the  Chenango  river  entering  from  the  right 
at  Binghamton,  X.  Y.,  and  5 miles  belorv  the  mouth  of  Big  Snake 
creek  coming  in  from  the  left. 

RECORDS  AVAILABLE — Discharge  complete  from  Xovember  13, 
1912,  to  December  31,  1913. 

DRATXAGE  AREA— 2,350  square  miles. 

GAGE — A staff  gage  having  vertical  section  is  bolted  to  the  left 
abutment  of  the  bridge.  Belorv  this  is  an  iirclined  gage  flush  with  the 
hed  of  the  stream.  It  is  read  by  Daniel  Ames. 

DISCHARGE  MEASUREMENTS— IMade  from  the  bridge  at  high 
and  medium  stages,  and  by  wading  at  low  stages. 
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CHANNEL — The  bed  consists  of  coarse  gravel  and  boulders. 
WINTER  FLOAT — The  gage  heights  are  atfected  by  ice  during 
extreme  cold  weather. 

RIHIARK8 — The  data  on  this  station  have  been  furnished  by  the 
United  States  Geological  Survey’. 

DISCHARGE  MEASUREMENTS  OF  NORTH  BRANCH  SUSQUEHANNA 
RIVER,  AT  CONKLIN,  N.  Y. 

(Drainage  area  23:>0  square  miles.) 


No. 

Date. 

Hydrograplier. 

Widtb.  1 

1 

Area  of  section. 

Mean  velocity. 

5 

.a 

01 

O 

Discharge. 

Itemarks. 

1 

1912 

July  S 

Weber,  

Feet. 

164 

Sq. 

ft. 

320 

Ft. 

per 

sec. 

1.13 

Feet. 

2.10 

Sec. 

ft. 

361 

.2  and  .8  method. 

2 

Nov.  14 

Weber 

361 

2200 

2. OS 

0.57 

4570 

.2  and  .8  method. 

3 

1913 

Mar.  14 

Weber,  

361 

2650 

2.S8 

6.93 

7630 

.2  and  .8  method. 

4 

Mar.  15 

Weber 

STS 

3470 

3.78 

9.07 

13100 

.2  and  .8  method. 

5 

Mar.  28 

Weber,  

3S2 

69i0 

6.52 

18.20 

51400 

.2  and  .8  method. 

6 

Mar.  31 

Weber,  

3S1 

3530 

3.71 

9.10 

13100 

.2  and  .8  method. 

7 

May  6 

DeGolyer,  

339 

1470 

0.90 

3.50 

1380 

.2  and  .8  method. 

8 

July  29 

Canfield,  

125 

151 

2.42 

2.00 

303 

.2  and  .8  method.  Mea- 

9 

Sept.  18 

Barnes,  

170 

208 

0.71 

1.55 

147 

surements  made  by  wad- 
ing 1000  ft.  above  gage. 
.2  and  .8  method.  Mea- 

surements  made  by  wad- 
ing 500  feet  below  gage. 

DISCHARGE  TABLE  FOR  NORTH  BRANCH  SUSQUEHANNA  RIVER,  AT 
CONKLIN,  N.  Y.,  FOR  1912  AND  1913. 


Gage  height,  j 

Discharge. 

5 

’S 

o 

ijD 

6 

oi 

til 

C3 

’J) 

1 £ 

Gage  height. 

Discharge. 

Gage  height. 

d 

U 

"d 

v; 

.a 

te 

i 

a. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

Feet. 

Sec.  ft. 

1.50 

134 

.30 

2390 

.10 

8035 

.90 

15490 

.60 

24S20 

.60 

157 

.40 

2540 

.20 

8275 

10.00 

loSCO 

.70 

Z5210 

.70 

185 

.50 

2690 

.30 

8515 

.10 

16120 

.80 

25600 

.80 

218 

.60 

2845 

.40 

8755 

.20 

16440 

.90 

26000 

.90 

257 

.70 

3006 

.50 

9000 

.30 

16760 

13.00 

26400 

2.00 

303 

.80 

3165 

.60 

9245 

.40 

ITOSO 

.1.0 

26810 

.10 

357 

.90 

3330 

.70 

9495 

.50 

17400 

.20 

27220 

.20 

413 

5.00 

3500 

.80 

9745 

.60 

17730 

.30 

27630 

.30 

471 

.10 

3675 

.90 

9995 

.70 

18060 

.40 

3S050 

.40 

530 

.20 

3855 

8.00 

10250 

.80 

18390 

.50 

28470 

.50 

590 

.30 

4040 

.10 

10605 

.90 

18T20 

.60 

38<J90 

.60 

652 

.40 

4230 

.20 

10760 

11.00 

19050 

.70 

29310 

.70 

718 

.50 

4430 

.30 

11015 

.10 

19390 

.80 

29740 

.80 

790 

.60 

4635 

.40 

11275 

.20 

19730 

.90 

.30170 

.90 

866 

.70 

4845 

.50 

11535 

.30 

20070 

14.00 

30600 

3.00 

948 

.80 

5060 

.60 

11795 

.40 

20420 

.10 

31030 

.10 

1034 

.90 

5275 

.70 

12065 

.50 

20770 

.20 

31460 

.20 

1122 

6.00 

5495 

.80 

12320 

.60 

21120 

.30 

31900 

.30 

1212 

.10 

5715 

.90 

1"5S5 

.70 

21470 

.40 

32310 

.40 

1304 

.20 

5940 

9.00 

12850 

.80 

21830 

.50 

32780 

.50 

1400 

.30 

6170 

.10 

13120 

.90 

22190 

.60 

33220 

.60 

1500 

.40 

6400 

.20 

13400 

12.00 

22550 

.70 

3.3660 

.70 

1605 

.50 

6630 

.30 

136S0 

.10 

2^9^0 

.80 

31100 

.80 

1720 

.60 

6860 

.40 

13970 

.20 

23290 

.90 

34550 

.90 

1840 

.70 

7095 

.50 

14270 

.30 

13670 

15.00 

JlOO'l 

4.00 

1970 

.80 

7330 

.60 

14770 

.40 

24050 

.10 

2105 

.90 

7565 

.70 

14S70 

.50 

24430 

.20 

2215 

7.00 

7800 

.80 

15180 
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DAIJ.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  NORTH  BRANCH 
SUSQUEHANNA  RIVER  AT  CONKLIN,  N.  Y. 


1912. 


DAY. 


NOV. 


G H Dis. 


DEC. 


G II  Dis 


4.3  2390 
B.l  36SO 
8.5  11500 
8.1  10500 
7.0  7800 


6, 


L 

9, 

10, 


7.0  7800 

7.2  8280 

0.6  6860 

5.9  6280  1 

5.3  4040 


11, 

12, 

13, 

14, 

15, 

16, 
Il- 
ls. 

19, 

20, 


21, 

22, 

23, 

24, 

25, 


26, 

27, 

28, 

29, 

30, 


5.5 

4430 

5.5 

4430 

5.4 

4280 

5.3 

4040 

5.0 

3500 

4.8 

3160 

4.7 

3000 

4.6 

2840 

4.4 

2540 

4.4 

2540 

4.2 

2240 

4.2 

2240 

4.4 

2540 

4.7 

3080 

4.8 

3160 

4.7 

3000 

4.6 

2840 

4.4 

2540 

5.0 

5.0 

4.6 

4.3 

4.4 

4.4 

4.4 

4.3 

5.0 

6.4 

5.7 

6.0 

4.7 

4.8 
4.6 

4.5 
4.4 
4.4 
4.2 
4.4 


3500 

3500 

2840 

2390 

2540 

2540 

2540 

2390 

3500 

6400 

4840 

3500 

3000 

3160 

2840 

2690 

2540 

2540 

2240 

2540 


31, 


5.2  3860 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  CONKLIN, 
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*T-kivpr  frozen  Feb.  7-2S,  ilischarge  estimated  from  bydrograph  and  comparative  studies.  Discharge  March  7-f>,  inclusive,  interpolated.  No  observations  taken 
July  18-28  inclusive,  and  discharge  computed  from  W.  B.  gage  heights  at  Binghamton  and  comparison  with  preceding  estimates. 
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ESTIMATED  iNIDNTHLY  DISCHARGE  OE  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  CONKJAN,  N.  Y. 

(Drainage  area  2350  square  miles.) 


JIONTII. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Moan. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1912. 

November 

4430 

2240 

3130 

1.33 

.89 

December 

11300 

2240 

4320 

1.84 

2.12 

*1913. 

January,  

28500 

3160 

lOlOO 

4.30 

4.96 

2790 

l.-^ 

1.25 

Marcii,  

51400 

2840 

11400 

4.85 

5.59 

April 

12800 

1840 

4820 

2.05 

2.29 

Mav 

7190' 

754 

1820 

.774 

.89 

June 

3339 

590 

1200 

.511 

.57 

July,  

590 

226 

379 

.161 

.19 

August,  

249 

134 

200 

.085 

.10 

Septenilier,  

652 

106 

210 

.089 

.10 

Detolier,  

2240 

182 

640 

.272 

.31 

November,  

9240 

590 

3000 

1.28 

1.43 

December,  

3000 

1210 

2130 

.910 

1.06 

The  year,  

51100 

106 

3240 

1.38 

18.73 

*Liischaige  Keb.  7 to  2S  inclusive,  estimated  from  hydrograph  and  comparative  studies. 


CHENANGO  RIVER. 


DESCRIPTION  OF  BASIN. 

('lieiiango  river  rises  in  llie  eeiiti'al  part  of  Madison  county,  New 
York,  and  flows  soutliward  into  the  ►^ustpielianna  river  at  Bingliani- 
lon,  N.  Y.  Jt  is  approximately  seventy  miles  long  and  its  drainage 
area  comprises  about  1,580  square  miles.  Its  headwater  valleys  lie 
at  an  eleiation  of  about  1,200  feet  above  sea  level,  ami  its  moulh  is 
SGI  feet  above  tide.  Its  lied  is,  as  a rule,  composed  of  sand  and 
grav(d  and  the  stream  is  bordered,  in  manj^  places,  by  bottom  land, 
suliject  to  oi  erllow.  A portion  of  tlie  headwaters  are  diverted  across 
Ihe  Ohenango-Mohawk  Divide,  tlirough  Oriskauy  creek,  to  feed  tlie 
summit  level  of  the  Erie  Canal. 

Considerable  power  is  developed  at  Binghamton  and  at  Port  Dick- 
imson,  Ihiee  miles  above. 

The  mean  annual  precijutation  over  this  water  .shed  is  from  35 
(o  -10  inches. 

The  discharge  of  this  stream  was  measured  from  July  31st,  1901, 
to  Decemlier  31st,  1911,  at  Binghamton,  N.  Y.,  near  its  mouth,  al- 
though .several  discharge  measurements  were  obtained  during  1912. 
Since  November  11,  1912,  the  discharge  has  been  measured  at  Chen- 
ango Forks,  N.  Y, 


71 


>SUSQUEliANXA  I!AS1N— STATION  NO.  2. 


CHENANGO  RIVER,  NEAR  CHENANGO  FORKS,  NEW  YORK. 


DESCRIPTION  OF  STATION. 

LOCATION — Ou  higliway  bridge  Two  miles  below  Clieiiango  Folks 
l*ost  Office,  1.5  miles  below  Hie  mouth  of  Tioiigliuioga  river  (comiug 
ill  from  the  right)  and  12  miles  above  the  mouth  of  river  at  Ijiiia- 
liamton,  N.  Y. 

RECORDS  AVAILABLE — Discliarge  measiiremeuts  and  gage 
heights  from  November  11,  1!)12,  to  December  31,  1!I13. 

DRAINAGE  AREA — 1,420  square  miles. 

GAGE — Inclined  staff  gage  on  left  bank.  The  gage  is  read  bj- 
Erastiis  Ingraham. 

DISCHARGE  MEASIIREAIENTS — Low  water  measiiremeiils 
made  by  wading  near  the  gage. 

CHANNEL— One  channel  at  all  stages;  bed  of  stream  small  cob- 
bles, tilled  ill  with  sand  and  giavel;  not  liable  to  shift;  current  uni- 
form across  the  entire  section. 

WINTER  FLOW — Gage  heights  somewhat  effected  by  ice  during 
ordinary  winters. 

REMARKS— This  station  was  estalilished  to  supercede  the  station 
ou  the  Chenango  river,  at  Binghamton,  N.  Y.,  which  station  was  in- 
fluenced by  backwater  from  the  North  Branch  of  the  Susquehanna 
river.  The  data  on  this  station  has  been  furnished  by  the  United 
States  Geological  Survey,  who  maintain  and  operate  this  station. 
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DISCIIAKGE  measurements  OF  CHENANGO  RIVER,  NEAR  CHENAN- 
GO FORKS,  N.  Y. 

(Drainage  area  square  miles.) 


No. 

Ilydi’ograpber. 

> 

Area  of  section.  | 

Mean  velocity. 

1 

‘Z 

<D 

i£ 

f3 

o 

Discharge. 

Itemarks. 

1 

1913 

March  17 

\Vebor 

Feet. 

532 

Sq. 

ft. 

1450 

Ft. 

per 

sec. 

4.06 

Feet . 

6.00 

Sec. 

ft. 

5S80 

.2  & .8  method.  Measure- 

2 

May  5 

IieGolyer,  

407 

540 

1.34 

3. IS 

722 

ment  is  combined  flows 
of  Tioughnioga  and  Che- 
nango rivers  measured 
just  above  their  conflu- 
ence in  Chenango  Forks 
and  about  one  mile 
aliove  gages. 

.2  .8  method.  Measure- 

3 

Aiig.  6 

Canfleld 

ISO 

133 

1.06 

2.35 

141 

nicnt  made  by  wading 
150'  below  gage. 

.2  & .S  method.  Msmt. 

4 

Sept.  17 

Barnes,  

ISO 

137 

1.03 

2. 28 

139 

made  by  wading  450' 
below  gage. 

.2  & .8  method.  Msmt. 

5 

Oct.  29 

Barnes 

310 

6S1 

0.9S 

3.12 

670 

made  liy  wading  450' 
below  gage. 

.2  & .8  method. 

DAILY  MEAN  GAGE  HEIGHTS  OF  CHENANGO  RIVER  NEAR  CHENANGO 

FURKS,  N.  Y. 


1913. 


JtAY. 


1, 

s! 

1, 

s! 

30, 

13, 

12. 

33. 

1-1. 

!•">, 


NOV. 

DEC. 

1912. 

DAY. 

NOV. 

G.  II. 

G.  H. 

G.  H. 

4.0 

16 

4.3 

4.1 

17 

4.2 

7.2 

18 

4 0 

7.3 

10,  

4.0 

6.3 

•>o‘,  

4.0 

7.0 

21 

4.0 

7.0 

•1^ 

4.0 

6.0 

23,  

4.0 

5.0 

24^  

3.5 

4.4 

25i  

3.75 

5.2 

4.2 

26 

4.0 

4.0 

4.1 

27 , 

4.0 

4.1 

4.0 

28 

4.0 

4.2 

3.4 

29,  

4.0 

4.2 

4.0 

30 

4.0 

31 

DEC. 


G.  H. 


3.5 

3.5 

3.4 

4.3 

5.0 

5.2 
4.9 

4.2 

4.0 
4.0 

3.95 

4.0 

3.85 

3.85 

3.95 

4.8 


DAILY  MEAN  GAGE  HEIGHTS  OF  CHENANGO  RIVER  NEAR  CHENANGO  FORKS, 
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CHEMUNG  RIVER. 


DESCRIPTION  OP  BASIN. 

The  Clieiniing  river  is  formed  near  Painted  I'ost,  in  tlie  south- 
eastern part  of  Btenlieu  county,  N.  Y.,  by  the  oonllueiice  of  Cohoctou 
and  Tioga  rivers,  t’olioctou  i-iver,  the  uortli  branch,  drains  the  O])- 
posite  or  southern  slope  of  the  divide  at  the  liead  of  Keuka  and 
Canadaigua  Lakes.  Its  drainage  area  lies  wliolly  in  the  State  of 
New  York,  princiiially  in  Steuben  county  and  comprises  ap])roxi- 
mately  OdO  squaie  miles  above  the  mouth.  Tioga  river  rises  iii  Tioga 
connty,  Peuu’a,  ami  flows  iioidhward,  crossing  the  state  line  near 
Lawrenceville,  I'enn’a.  The  last  lifteen  miles  of  its  course  lie  in 
New  York  State.  It  has  about  l,MdO  square  miles  of  drainage  area 
above  its  mouth,  (ISO  of  which  lie  in  Penn’a.  About  five  miles  from 
i(s  month  tlie  Tioga  river  receives,  from  the  left,  Canisteo  river, 
whieh  rises  in  the  northeast  corner  of  Allegheny  connty,  N.  Y.,  and 
Hows  in  a southeasterly  direction,  draining,  with  its  tributaries,  the 
southern  paid  of  Steidieii  county.  Its  drainage  area  comprises  about 
.'140  square  miles. 

The  Chemung  river  Hows  southeastward  tlirough  Corning,  Elmira 
and  Cliemung,  crosses  the  state  line  and  Hows  for  approximately 
tivo  and  one-half  miles  in  Penn’a,  returns  to  New  York  for  ajiproxi- 
mately  two  and  one-half  miles,  and  crosses  again  to  Penn’a  near 
Waverly,  emptying  into  the  t^usiinehanna  rivei-  near  Athens,  Brad- 
ford county,  Penn’a.  The  total  length  of  the  river  proper  is  about 
forty  miles,  of  wliich  thirty  miles  lie  iii  New  York;  the  drainage 
area  at  tlie  mouth  lieing  a]q>roximately  2,520  square  miles,  832  of 
which  are  in  Pennsylvania. 

The  Chemung  river  is  sluggish  throughout  its  course,  flowing  over 
a Avide,  gravelly  bed,  in  a series  of  rifts  and  pools,  and  one  or  the 
other  of  the  banks  is  usually  low  aud  subject  to  frequent  overflow. 
The  hills  bordering  the  river  rise  to  a height  of  several  hundred  feet 
on  either  side,  wilhin  a short  distance  of  the  stream.  The  upland 
jHateau  is,  to  a large  extent,  wooded,  has  impervious  soil,  no  lake 
storage  and  few  marsh  areas.  Ti-ibutaries  are  ramifying  and  uni- 
formly distributed,  though  not  very  numerous,  aud  dry  gullie.s,  or 
Hood  channels,  are  common.  The  principal  tributaries  in  Pennsyl- 
vania are  Seely  creek.  South  creek  and  Bently  ci'eek,  all  of  Avhich  join 
the  river  in  Ncav  York  State. 

In  its  Avatershed  in  Pennsylvania  lie  the  boroughs  of  Athens,  Sayre 
and  South  Waverly,  Avhile  in  NeAv  York  are  Corning,  Elmira,  Che- 
mung and  Waverly. 
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Tlie  mean  annual  ]»vecipitation  over  this  watershed  is  from  35  to 
dO  inches. 

The  discharge  of  this  stream  has  been  measured  since  September 
7,  1903,  at  Chemnng,  approximateh"  10  miles  above  its  month. 


SUSQUEHANNA  UASIN— STATION  NO.  3. 


CHEMUNG  RIVER  AT  CHEMUNG,  NEW  YORK. 


DESCRIPTION  OF  STATION. 

LOCATION — On  two  span,  steel  structnre,  midway  between  Che- 
mung, N.  Y.  and  Willawanna,  Pa.,  near  the  State  Line. 

RECOKIiS  A^LITLABLE — Discharge  compdete  from  September  7, 
1903,  to  December  31,  1913. 

DRAINAGE  AREA— 2,4-10  square  miles. 

GAGE — A tape  and  weight  gage  is  attached  to  the  upstream  side 
of  the  bridge  near  the  right  bank.  The  elevation  of  zero  is  arbi- 
trary. The  length  of  tape  is  29. 5S  feet.  Rench  Mark  No.  1 is  formed 
by  three  nails  driven  into  a telegraph  p!ole  70  feet  to  the  right  of 
the  initial  point  for  sonndings,  about  30  feet  upstream;  the  pole  is 
marked  with  black  paint  “U.  S.  G.  S.  B.  M.”  elevation  29.88  feet 
above  gage  datum.  The  gage  is  read  by  1).  L.  Orcutt. 

DISCBfARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  sonndings  is  face  of  right 
abutment,  downstream  side. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  700  feet  and  800  feet  respectively.  The  right  bank  is  high,  cleared 
and  not  subject  to  overflow.  The  left  bank  is  of  medium  height, 
wooded  and  overflows  during  extreme  high  stages.  The  bed  is  com- 
posed of  gravel. 

REMARKS — The  smooth  water  reaches  of  the  stream  become  ice 
covered  in  winter  rvhile  needle  ice  forms  over  the  rapids  and  is 
carried  under  tlie  surface  ice.  The  following  data  have  been  furnished 
by  the  United  States  Geological  Survey: 


DISCHARGE  MEASUREMENTS  OF  CHEMUNG  RIVER,  AT  CHEMUNG 

NEW  YORK. 

(Drainage  area  S4-'t0  square  miles.) 


No. 

Date. 

Hydrographer. 

& 

Area  of  section. 

1 

Mean  yeloeity.  1 

1 

’o) 

ja 

0) 

to 

C3 

O 

1 

Discharge. 

Remarks. 

1013 

Feet. 

Sq. 

ft. 

Ft. 

per 

sec. 

Feet. 

Sec. 

ft. 

40 

Mai-fh  18 

Weber,  

2G2 

1310 

1.96 

4.31 

2550 

0.2  & 0.8  method. 

41 

May  2 

DeGolyer,  

304 

1S70 

3.01 

5.78 

5620 

0.2  & 0.8  method. 

42 

May  3 

DeGolver,  

301 

1750 

2.53 

5.34 

4420 

0.2  & 0.8  method. 

43 

Aug.  1 

Canfield,  

205 

242 

0.74 

1.90 

180- 

Measurement  made  by 
wading  lOOO  feet  below 
gage,  0.2  & 0.8  method. 

DISCHARGE  TABEE  FOR  CHEMUNG  RIVER,  AT  CHEMUNG,  N.  Y., 

FROM  JAN.  13,  1911. 


Gage  height. 

Discharge.  | 

1 

.a 

*01 

O’ 

fcJD 

a 

O 

1 

Discharge.  I 

4/ 

’go 

til 

a 

0 

<v 

tti 

t- 

.5 

0 

m 

Gage  height. 

Discharge. 

1 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.40 

39 

4.00 

20  20 

.60 

7570 

.20 

16000 

.80 

27000 

.50 

53 

.10 

2160 

.70 

7840 

.30 

16400 

.90 

27500 

.60 

75 

.20 

2310 

.80 

8120 

.40 

16800 

12.00 

28000 

.70 

105 

.30 

2470 

.90 

8410 

.50 

17200 

.10 

28500 

.80 

140 

.40 

2630 

7.00 

8700 

.60 

17600 

.20 

29000 

.90 

180 

.50 

2800 

.10 

9000 

.70 

ISOOO 

.30 

29500 

2.00 

220 

.60 

2980 

.20 

9300 

.80 

18400 

.40 

30000 

.10 

270 

.70 

3170 

.30 

9600 

.90' 

18800 

.50 

30300 

.20 

320 

.80 

3360 

.40 

9900 

10.00 

19200 

.60 

31000 

.30 

370 

.90 

3560 

.50 

10200 

.10 

19600 

.70 

31500 

.40 

430 

5.00 

3760 

.60 

KBOfl 

.20 

20000 

.80 

32000 

.50 

490 

.10 

3960 

.70 

10800 

.30 

20400 

.90 

32500 

.60 

550 

.20 

4180 

.80 

11100 

.40 

20800 

13.00 

33000 

.70 

620 

.30 

4400 

.90 

11400 

.50 

21200 

.10 

33500 

.80 

690 

.40 

4620 

8.00 

11800 

.60 

21600 

.20 

34000 

.90 

770 

.50 

4840 

.10 

12100 

.70 

22000 

.30 

34600 

3.00 

860 

.60 

5060 

.20 

12500 

.80 

22400 

.40 

35000 

.10 

960 

.70 

5300 

.30 

12800 

.90 

22900 

.50 

35500 

.20 

1060 

.80 

5550 

.40 

13200 

11.00 

23400 

.60 

36000 

.30 

1160 

.90 

5800 

.50 

13500 

.10 

23800 

.70 

36500 

.40 

1270 

6.00 

6050 

.60 

13800 

.20 

24200 

.80 

37000 

1380 

.10 

6300 

.70 

14200 

.30 

24600 

.90 

37500 

.60 

1500 

.20 

6550 

.80 

14500 

.40 

25000 

14.00 

38000 

.70 

1620 

.30 

6800 

.90 

14900 

.50 

25500 

.80 

1750 

.40 

7050 

9.00 

15200 

.60 

26000 

.90 

1880 

.50 

7300 

.10 

15600 

.70 

26500 

DAir^Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OE  CHEMUNG  RIVER  vT  (RIEMUNG, 
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River  i'ro/.oii  Fell.  7-2S  iiiel.  auil  diseliariii*  estiinaliMl  I’roni  hj'droKrapli  and  coinparativo  studies. 


ESTIMATED  MONTHLY  DISCHARGE  OF  CHEMUNG  RIVER,  AT  CHE- 
MUNG, N.  y. 

(Drainaye  area  Sl.'f'/O  square  miles.) 


MONTH. 

Uiscbai-f 

'e  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

i:n3. 

January,  

I’S.SOO 

1750 

7220 

2.96 

3.41 

1080 

0.443 

0.46 

Marcli,  

49001; 

815 

7780 

3.19 

3.68 

April 

37500 

1160 

4910 

2.01 

2.24 

May 

IISOO 

655 

2550 

1.05 

1.21 

Jui’(‘,  

2470 

418 

836 

0..343 

0.38 

.July,  

520 

200 

« 317 

0.130 

0.15 

August 

245 

99 

143 

0.058 

0.0^ 

Suptenibur 

430 

73 

143 

0.058 

0.06 

October 

09u0 

126 

1120 

0.459 

0.53 

Novoniber,  

21000 

C55 

2690 

1.10 

1.23 

L)ec(-‘mber 

1750 

490 

S6S 

0.356 

0.41 

Tile  year 

2470 

1.013 

13.83 

Note.— Itiver  frozen  Feb.  7-2S  incl.  and  discliarge  estimated  from  bydrograph  and  comparative 
studies. 


WYALUSING  CREEK. 


DESCRIPTION  OP  BASIN. 

Wyalusilig  creek,  a tributary  of  the  Korth  Branch  of  the  Susque- 
haiuia  river,  iu  Sustiuehaiina  and  Bradford  counties,  drains  approxi- 
mately 215  square  miles,  liisiug  iu  three  branches,  the  headwaters 
of  which  spread  o\’er  the  central  and  western  parts  of  Susquehanna 
county,  and  join  near  Itushland  near  the  Susquehanna-Bradford 
county  line,  it  follows  a general  southwesterly  course  to  its  mouth 
at  Wyalusiug,  Bradford  county,  a distance  of  approximately  30 
miles.  The  basin  is  sparsely  inhabited,  the  habitations  being  scat- 
tered over  the  agricultural  section  and  in  small  villages,  the  water- 
sbed  consisting  of  hilly,  farming  country,  containing  little  timber 
except  on  tlie  hilltops.  The  piincipal  tributaries  ai'e  the  North, 
Middle  and  East  Branches,  which  form  its  headwaters,  and  include 
a number  of  lakes  in  their  watersheds.  This  creek  lies  entirely 
within  the  glacial  area,  the  slope  being  gradual  throughout  most  of 
its  course.  Wyalusiug  creek  is  used  to  a limited  extent  for  power 
jmrposes. 

The  mean  annual  precipitation  or  er  this  watershed  is  from  35  to 
40  inches. 

The  discharge  of  this  stream  has  Ireen  measured  since  October  28, 
1908,  at  Wyalusiug,  2|  miles  above  the  mouth. 
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SUSQUEHANNA  BASIN— STATION  NO.  4. 


WYALUSING  CREEK  AT  WYALUSING,  PA. 


DESC'RIBTION  OF  STATION. 

LOCATION — On  single  span,  steel,  tbrongli- truss,  liiglnvav  bridge; 
first  bridge  after  leaving  Wyalnsing.  Bradfoid  county. 

RECORDS  AVAILABLE — Discbaige  complete  December  1 to  31, 
190S;  January  1 to  3,  1909,  and  June  1,  1909  to  December  31,  1913. 

DRAINAGE  AREA— 214  scpiare  miles. 

GAGE — A standard  cbain  gage  is  fastened  to  the  downstream 
handrail  of  the  bridge.  The  elevation  of  zero  is  arbitrary.  Tlte 
lengili  of  chain  from  the  bottom  of  weiglit  to  the  marker  is  21.73 
feet.  Bench  Mark  No.  1 is  a projection  on  stone  in  Itottoin  course, 
left  abutment,  upstream  wing,  second  stone  in  from  face  of  abutment, 
one  foot  from  first  vertical  joint  from  face  of  abutment,  elevatio)i 
5.512  feet  above  gage  datum.  The  gage  is  read  once  daily  by  Alton 
S.  Taylor. 

DISCHARGE  MEASUREMENTS— Take'n  fioni  tlie  downstream 
side  of  the  highway  bridge,  and  by  wading  at  low  .stages.  The  initial 
point  for  soundings  is  top  edge  of  east  abutment,  downstream  side. 

CHANNEL — The  channel  is  straight  for  1,000  feet  above  and  below 
the  station.  The  right  bank  is  high  and  not  srrbject  to  overilow, 
while  the  left  bank  is  low  and  rvater  passes  around  the  biidge  at 
high  stages.  There  is  an  abandoned  head  race  to  the  left  of  the 
bridge  through  which  water  pa.s.ses  above  gage  height  2.9  feet.  The 
bed  of  the  stream  is  composed  of  rctcks  and  gravel. 

REMARKS — There  are  several  mills  on  the  stream  above  the 
bridge  which  affect  the  fiow  during  dry  weather. 


DISCHARGE  MEASUREMENT.S  OF  WYALUSING  CREEK,  AT  WYALU- 
SING, BRADFORD  COUNTY,  PA. 

(Drainage  area  il)  square  miles.) 
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I)ISCIIAK(iE  TAISi.E  I'CtR  WYALTTSIXd  ('REEK, 
EORI)  COUNTY,  ER(JM  JAN. 
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1,  1913. 
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3. SI  at  7 a.  ra.,  2130  sec.  ft.  c Max.  S.46  at  5 p.  m.,  7840  sec.  ft.  d Max.  4.46  at  7 a.  m.,  2780  see.  ft.  e Estimated. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  AYYALUSING  CREEK,  AT 
WYALUSING,  BRADFORD  COUNTY,  PA. 

(Drainage  area  21Jt  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Kun-off. 

Maximum. 

Minimum. 

Mean . 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

January 

3760 

227 

821 

3.836 

4.423 

2130 

181 

0 846 

0.881 

March,  

7840 

111 

952 

4.449 

5.129 

April,  

2780 

77 

363 

1.696 

1.893 

May,  

740 

38 

ICS 

0.785 

0.905 

June,  

1S9 

20 

63 

0.294 

0.328 

July,  

33 

9 

20 

0.093 

0.107 

August,  

16 

e2 

7 

0.033 

0.038 

September 

767 

e2 

41 

0.192 

0.214 

October,  

1010 

16 

98 

0.4.58 

0.528 

November,  

2330 

42 

292 

1.364 

1,522 

December 

70 

147 

0.687 

0.792 

The  year,  

3760 

e2 

263 

1.228 

16.760 

0 Estlmati'd. 

Creek  frozen  Fell.  13-27,  inclusive  and  Hec.  20-31,  inclusive  and  discharge  estimated  from 
climatological  records. 


LACKAWANNA  RIVER. 


DESCRIPTION  OF  BASIN. 

Liu-kavvaiiiia  liver,  one  of  the  major  trilmtaries  of  the  North 
itranch  of  the  Susquehanna  river  in  northeastern  Pennsylvania, 
lira  ins  an  area  of  apiiroxiinately  Mt5  square  miles  in  Susquelianna, 
'Wayne,  Lackarvanna  and  Luzerne  counties,  on  the  west  slope  of 
the  Delarvare — Susquehanna  Divide.  Rising  in  numerons  lakes  in 
two  blanches,  one  on  eitlier  side  of  the  central  ]>art  of  the  "Wayne- 
Susquelianna  county  line,  which  join  a short  distance  below  Union 
Dale,  8usquehanna  county,  it  follows  a southerly  course  through 
Susquehanna  and  Wayne  counties  and  th.ence  tlows  southwest 
througl!  Lackawanna  county  to  its  mouth  aliove  Pittston,  Luzerne 
county,  a distance  of  apiu-oxiniately  51)  miles.  Tlie  upiier  section  of 
this  stream,  to  Forest  City,  Husquehanna  county.  Hows  through  a 
rolling,  farming  country,  sjiarsely  populated  and  largely  deforested. 
From  tills  point  the  valley  widens  to  ajiproximately  six  miles  in 
width,  Itounded  on  one  side  by  Paid  IMountain,  and  on  the  other  by 
ISloosic  .Mountain,  parti covered  with  second  growth  timber,  the 
stream  tlouing'  through  a thickly  ]iopulated  coal  mining  territory. 

The  stieam  is  exceedingly  rapid,  falling  from  the  junction  of  the 
two  branches  (elevation  1,590  feet)  at  Stillwater  to  Olyphant,  a 
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distance  of  28  miles,  at  the  rate  of  8<)  feet  per  mile;  from  <Hyi)hant, 
through  Scranton  to  INioosic,  a distance  of  12  miles,  at  the  rate  of 
10  feet  per  mile;  and  from  Moosic  to  its  mouth  (elevation  52G  feet) 
a distance  of  four  miles,  at  the  rate  of  27  feet  per  mile.  It  lies  en- 
tirely within  the  glacial  area.  There  are  many  tributaries,  the 
largest  of  which  are  Spring  and  lloaring  Brooks.  The  city  of 
Scranton  and  mam'  boroughs  are  located  in  this  basin.  On  ac- 
count of  the  presence  of  mine  washings,  the  main  stream  is  not  used 
for  water  supply  purposes,  although  some  of  its  trilniiaiies  are 
extensively  employed  for  this  purpose.  The  dry  weather  Hoav  is  main- 
tained above  the  natural  flow  of  other  streams  in  this  section  by  the 
drainage  of  mine  water  into  the  stream. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
40  inches. 

The  discliaige  of  this  stream  has  been  measured  since  August  S, 
1013,  at  Moosic,  a short  distance  aliove  the  mouth,  and  fiom  July  1, 
1008,  to  July  30,  1013,  at  Scranton,  about  eight  miles  above  the 
mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  o. 


LACKAWANNA  RIVER  AT  SCRANTON,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through  truss  highway  bridge, 
at  Carbon  Street,  Scranton,  Lackawanna  county. 

RECORDS  AVAILABLE — Discharge  complete  July  1,  1008,  to 
September  16,  1011,  and  February  2,  1012,  to  July  30,  1013. 

DRAINAGE  AREA — 175  squaie  miles. 

GAGE — A standard  chain  gage  was  attached  to  the  downstream 
handrail.  The  elevatiou  of  zero  is  676.577  feet  above  sea  level.  The 
length  of  chain  from  the  bottom  of  the  weight  to  the  marker  was 
20.83  feet.  Bench  Mark  No.  1 is  on  spout  of  tire  plug  south  corner 
of  Carbon  Street  and  Love  Road,  elevation  691.987  feet  al)Ove  sea 
level.  Bench  IVtark  No.  2 is  on  stone  projection  on  top  of  eight 
course  from  top  under  left  hand  downstream  corner  of  Carbon  Street 
bridge,  stone  projects  about  six  inche.s,  elevatiou  682.801  feet  above 
sea  level.  The  gage  was  read  twice  daily  by  an  employee  of  the  City 
Engineer's  Office. 


84 


DISCIIAKCE  MEASITEEMEATS— Taken  from  the  downstream 
side  of  the  Earhon  Street  bridge  fioni  llie  downstream  girder  of 
walei-  ]h]ie  liiidge  just  below,  oi-  l»y  wading  several  hnmlred  feet  up- 
stream at  lowest  stages.  The  initial  point  tor  soundings  is  the  right 
end  of  tlie  downstieam  handrail  on  tlie  (''arboii  Street  ))iidge,  and 
liglit  end  of  ilownstream  girder  of  water  pii)e  bridge. 

CilAXXl'lL — Tlie  (hannel  above  the  station  makes  a sliarj)  curve 
to  tin*  right.  Eelow  the  station  it  is  fairly  straight  for  1,(100  feet. 
I’oth  lianks  are  liigh  and  not  snliject  to  overflow.  The  bed  is  com- 
jiosed  of  mud  and  loose  stones,  covered  with  a heavy  coating  of  culm. 
The  tliread  of  the  stream  nndm-  the  bridge  is  at  an  angle  of  about  25 
degrees,  but  is  jnactically  normal  under  the  water  itijie  bridge,  ex- 
ce[tt  at  liigh  stages. 

KEMAKES — This  station  discontinued  duly  30,  1013.  Ite-estab- 
lished  Angnst  S,  1013,  at  ,Moosic,  Lackawanna  county. 


I)lS('JLUi(4E  TA15I,E  FOR  l.AOKA WANNA  tUVER  AT  SCRANTON,  LACK- 
AWANNA COUNTY,  FROM  .fAN.  1,  1912. 
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1 
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Discharge.  i 

1 
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O' 

tc 

5 

Discharge. 

Tc 

Cj 

! th 

i “ 

j Discharge. 

1 

j Gage  height. 

i 

j Discharge. 

i 

1 

j Gage  height. 

Discharge. 

eet. 

Sec.  ft. 

Feet. 

Sec.  It. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.00 

60 

.50 

3S0 

4.00 

1120 

.50 

2040 

7.00 

3145 

.10 

66 

.60 

422 

.10 

1175 

.60 

2110 

.10 

3225 

20 

73 

.70 

466 

.20 

1230 

.70 

2180 

.20 

3305 

.30 

81 

.80 

510 

.30 

1290 

.80 

2250 

.30 

3385 

.40 

91 

.90 

556 

.40 

1350 

.90 

2320 

.40 

3470 

.50 

105 

3.00 

604 

.50 

1410 

6.00 

2390 

.50 

3555 

.60 

120 

.10 

652 

.60 

1470 

.10 

2460 

.60 

3640 

.70 

137 

.20 

700 

.70 

1530 

.20 

2535 

.70 

3725 

.80 

155 

.30 

750 

.80 

1590 

.30 

2610 

.80 

3810 

.00 

178 

.40 

800 

.90 

1650 

.40 

2685 

.90 

3895 

2.00 

205 

.50 

850 

5.00 

1715 

.50 

2760 

8.00 

3980 

.10 

235 

.60 

900 

.10 

1780 

.60 

2835 

20 

267 

.70 

955 

.20 

1845 

.70 

2910 

30 

302 

.80 

1010 

.30 

1910 

.80 

2985 

.40 

340 

.90 

106.5 

.40 

1975 

.90 

3065 

■Note  —This  rotiuf!  talile  is  only  apijlicahle  subsequent  to  .Tan.  1st,  1912,  and  is  based  on  two 
discharge  raeasureincuts  made  during  1912  and  1913,  together  with  former  curve. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  LACKAWANNA  RIVER  AT  SCRANTON,  LACKAWANNA  CO.,  PA. 
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Interpolated.  fEstimated.  a=Max.  10. SO  at  4.00  P.  M.=6560  sec.  ft.  Note.— Station  discontinued  July  30,  1013.  Ke-established  Aug.  8,  1913,  at  Moosic. 
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1<]STIMATEI>  MONTHT.Y  DISCHARGE  OF  LACKAWANNA  RIVER,  AT 
SCRANTON,  LACKAWANNA  COUNTY,  PA. 

(Drainage  area  175  square  miles.) 


Discbai 

•ge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January,  

2720 

48S 

90'1 

5.149 

5.936 

Februarv 

730 

IW 

300 

1.714 

1.785 

March 

6560 

1S9 

969 

5.537 

6.383 

.\|)ril,  

bS70 

b32l 

b617 

b3.526 

b2.879 

Mav,  

524 

105 

261 

1.491 

1.719 

June 

372 

99 

167 

0.954 

1.064 

July 

205 

81 

109 

0.623 

0.695 

b=for  2'.’.  iLiyi;.  Note. — Station  discontinueil  .Tiily  30,  19]3.  Re-establisliocl  Aug.  S,  1913,  at  Moosic. 


SUSOUEHANNA  P.ASIN— STATION  NO.  6. 


LACKAWANNA  RIVER  AT  MOOSIC. 


DESCRIPTION  OF  STATION. 

LOCATION — Oil  single  span,  steel,  tlirougli-trnss,  liigiiway  bridge 
at  Main  Street,  near  1).  & H.  Railroad  Station,  Moosic,  Lackawanna 
comity. 

liLCORDS  AVAILABLE — Discliarge  measurements  and  daily 
gage  lieigiits  from  August  S to  December  31,  1013. 

DRAINAOE  AREA— 2(1.5  square  miles. 

GAOE — A standard  chain  gage  is  attached  to  the  wooden  hand- 
rail on  the  downstream  side  of  the  bridge  near  the  right  end.  The 
elevation  of  zero  is  arbitrary.  The  length  of  chain  from  the  bottom 
of  the  weight  to  the  marker  is  17.81  feet.  Bench  Mark  No.  1 is  a 
cross  cut  on  shelf  in  second  stone  from  end  on  downstream  wingAvall 
of  right  abutment,  12th  course  from  top,  elevation  6.03  feet  above 
gage  datum.  The  gage  is  i-ead  twice  daily  by  Nelson  Ross.- 

ItlSCHARGE  MEASIlREMENTS — Taken  from  the  downstream 
side  of  the  bridge,  the  initial  point  for  soundings  being  the  extreme 
end  of  the  wooden  handrail,  left  downstream  side. 

CHANNEL — The  channel  is  straight  for  200  feet  above  and  below 
Ihe  bridge,  the  thread  of  the  stream  passing  under  the  liridge  at  a 
slight  angle.  Both  banks  are  high,  but  the  right  bank  may  over- 
flow during  extreme  high  stages.  The  bed  is  composed  of  rocks  and 
culm,  and  is  somewhat  shifting.  Tliere  is  a good  measurable  velocity 
under  the  bridge  at  all  stages. 
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DISCHARGE  MEASUREMENTS  OF  T.ACKAWANNA  RIVER,  AT  :M00SIC, 

LACKAWANNA  COUNTY,  PA. 

(Drainage  area  265  square  miles.) 


. 

Date. 

Hydrographer. 

1 

Width. 

1 

Area  of  section. 

1 

! 

Mean  velocity.  j 

1 

Gage  height. 

f 

Di.seliarge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913. 

ft. 

sec. 

ft. 

1 

Aug.  8 

Reckord,  

103 

113 

1.16 

1.98 

131 

Surface  msmt. 

2 

Sept.  25 

Boelirinirer,  

110 

S3 

1.16 

1.98 

96 

Surface  msmt. 

3 

Dec.  9 

Boebringer,  

112 

186 

1.81 

2.54 

336 

0.6  msmt. 

DAILY  MEAN  GAGE  HEIGHTS  OF  LACKAWANNA  RIVER  AT  MOOSIC, 

LACKAWANNA  COUNTY,  PA. 


1, 

2, 

3, 

4, 

5, 

6, 

7, 

S, 

9, 

10, 

11 

12, 

13, 

14, 

15, 

16, 

17, 

18, 

19, 

20, 

21, 

9|0 

23, ’ 

24, 

25, 

26, 

27, 

28, 

29, 

30, 

31, 


1913. 

AUG. 

DAY. 

G.  H. 

1.98 
1.9S 

1.99 

2.00 

1.99 

1.98 

2.00 

1.99 

1.99 

2.04 

2.00 

1.98 

1.98 

i:9S 

1.99 

2.05 

2.00 

1.98 

2.10 

2.00 

1.99 
1.98 

2.00 


SEPT. 

OCT. 

G.  H. 

G.  H. 

2.02 

2.17 

2 22 

2.09 

2.04 

2.03 

1.99 

1.98 

1.98 

1.98 

1.97 

1.95 

2.00 

1.95 

2. OS 

2.00 

2.04 

1.95 

2.02 

1.90 

1.92 

1.90 

1.93 

1.90 

1.91 

2.00 

1.97 

1.99 

1.94 

1.99 

2.78 

2.14 

2.77 

2.50 

2.54 

2.24 

2.37 

2.12 

2.26 

2.04 

2.34 

1.98 

2.43 

1.98 

2.38 

1.95 

2.28 

1.95 

2.23 

1.97 

2.18 

2.16 

NOV.  i DEC. 


G.  H. 

G.  H. 

2.17 

2.32 

2.14 

2.28 

2.10 

2.28 

2.12 

2.26 

2.12 

2.19 

2. os 

2.23 

2.08 

2.43 

2.08 

2.68 

2.68 

2.58 

3.32 

2.45 

2.83 

2.44 

2.63 

2.36 

2.56 

2.40 

2.60 

2.36 

2.60 

2.37 

2.67 

2.33 

2.66 

2.37 

2.60 

2.33 

2.60 

2.30 

2.62 

2.27 

2.56 

2.29 

2.56 

2.23 

2.52 

2.24 

2.48 

2 49 

2.38 

2.44 

2.37 

2.6S 

2.32 

2.44 

2.27 

2.38 

2.34 

2.33 

2.43 

2.37 

2.37 

Note.— Ang.  30  observer  resigned.  New  observer  employed  Sept.  10. 
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SUSQUEHANNA  BASIN— STATION  NO.  7. 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  WILKES- 

BARRE. 


DESCRIPTION  OF  STATION. 

LOCATION — 0)1  foiiv  .sjiaii,  steel,  tlii-ougli-tniss,  liigliway  bridge, 
at  Market  Stieet,  ^^'iikes-I^al•l•e,  Liizeine  eoiiaty. 

RECOKlkS  AA'^VILABUC — Oisebaige  eoinplete  from  March  dO, 
18!)!),  to  December  dl,  Did. 

JUIAIXAGE  AREA — !),!)()()  s([uare  miles. 

CAGE — A Mott  gag)'  is  fastened  to  the  )i]»stream  liaiidi'ail  of  the 
l»ridge.  The  elevation  of  zeio  is  .ab.'i.d  feet  above  mean  sea  level. 
Bench  IMark  No.  1 is  extieme  west  end  of  stone  dooi'-sill  of  North 
enti-auce  to  Coal  Exchange  Building,  elevation  dd.!)!l  feet  above  gage 
datum.  Bench  Alai-k  No.  2 is  toji  of  i-ail  in  fiont  of  Lehigh  Valley 
Depot,  elevation  d!).7  feet  above  gage  datum.  Bench  Mark  No.  d is 
top  of  stone  monument  at  No)-thanipto)i  and  River  stiuets,  elevation 
do. TO  feet  above  gage  daitnn.  The  g;ige  is  read  once  d:iily  by  Obadiah 
llemstreet. 

DISCHARGE  EASEREMENTS — Taken  from  the  npstieam  side 
of  the  bi'idge.  The  initial  ])oint  for  sonndi)igs  is  end  of  iron  handrail 
on  iipsti-eam  side  of  biidge  at  left  bank. 

(.TIANNEL — The  channel  above  and  below  the  bridge  is  straight 
for  mile.  The  light  bank  is  low  and  o\ei'tlows  at  gage  height  18 
feet.  The  left  baidc  is  high.  The  be<l  is  composed  of  sand  and  gravel. 


DISCHARGE  HE.VSURE.MENTS  OF  NORTH  BRANCH  SUSQUEHANNA 
IH\  ER,  AT  WILKES-BARRE,  LUZERNE  COUNTY,  PA. 

(l)ralnayc  (irea  !)9G0  square  miles.) 


No. 

Date. 

Ilydrograpber. 

Width. 

i 

Area  of  section.  || 

ii 

Mean  velocity. 

Gage  lieight. 

Discharge.  j 

Remarks. 

Ft. 

Feet. 

Su. 

per 

Feet. 

Sec. 

1913. 

ft. 

sec. 

ft. 

36 

Aug.  5 

Reckord 

364 

2801 

0.36 

2.13 

1017 

0.6  method. 

37 

Dec.  9 

Boehringer,  

574 

4173 

1.61 

4.58 

6710 

Surf.  msmt. 

so 


DISGHAR(JE  TABLE  FOR  NORTH  BRANCH  SUSQUEHANNA  RIVER,  AT 
WILKES-BARRE,  LUZERNE  COUNTY,  FROM  JAN.  1,  1912. 


1 

Gage  height. 

1 

C 

Gage  height. 

6 

c3 

a 

Gage  lieight. 

1 

i 

Discharge.  j 

'1 

Gage  height. 

Discharge. 

Gage  height. 

c 

tj; 

d 

CJ 

K- 

Feet.  ^ 

Sec.  ft.  1 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

Feet. 

Sec.  ft. 

1.90 

S20 

.30 

12560 

.70 

33020 

.10 

56340 

.50 

91070 

2.00 

845  , 

.40 

13000 

.80 

33520 

.20 

56980 

.60 

91990 

.10 

895 

.50 

13440 

.90 

34020  1 

.30 

57620 

.70 

92910 

.20 

970  ' 

.60 

13880 

11.00 

34520  1 

.40 

58260 

.80 

93S30 

.30 

1055 

.70 

14320 

.10 

35020 

.50 

58920 

.90 

94760 

.40 

1155  ' 

.80 

14760 

.20 

35520 

.60 

59600 

20.00 

95700 

.50 

1270 

.90 

15200 

.30 

36020 

.70 

60280 

.10 

96660 

.60 

1395 

7.00 

15640 

.40 

36520 

.80 

60980 

.20 

97690 

.70 

1530 

.10 

16080 

.50 

37020 

.90 

61680 

.30 

98780 

.so 

1680 

.20 

16520 

.60 

37520 

16.00 

62400 

.40 

99920 

.90 

1840 

.30 

16970 

.70 

38020 

.10 

6J120 

.50 

101110 

3.00 

2005 

.40 

17420 

.80 

38520 

.20 

63850 

.60 

102300 

.10 

2185 

.50 

17870 

.90 

39020 

.30 

64590 

.70 

103540 

.20 

2380 

,60 

18320 

12.00 

39520 

.40 

65340 

.80 

104830 

.30 

2590 

.70 

1S770 

.10 

40020 

.50 

66100 

.90 

106180 

.40 

2810 

.80 

19220 

.20 

40520 

.60 

66860 

1 21.00 

107600 

.50 

3035 

.90 

19670 

.30 

41020 

.70 

67630 

.10 

109030 

.60 

3265 

8.00 

20120 

.40 

41520 

.80 

68410 

.20 

1104S0 

.70 

3500 

.10 

20590 

1 .50 

42020 

.90 

69200 

.30 

111950 

.80 

3750 

.20 

21060 

1 .60 

42520 

17.00 

70000 

1 .40 

113440 

.90 

4000 

.30 

21530 

! .70 

43040 

.10 

70S  00 

.50 

114950 

4.00 

4250 

.40 

22000 

I .80 

43560 

.20 

71600 

1 .60 

116460 

.10 

4510 

.50 

22470 

1 .90 

440S0 

.30 

72400 

1 .70 

117990 

.20 

4780 

.60 

22940 

I 13.00 

44600 

.40 

73200 

.80 

119540 

.30 

5070 

.70 

23410 

1 .10 

45120 

.50 

74000 

.90 

121110 

.40 

5380 

.80 

23880 

i .20 

45640 

.60 

74800 

22.00 

122700 

.50 

5710 

.90 

24350 

1 .30 

46160 

.70 

75600 

.10 

124280 

.60 

6050 

9.00 

24820 

[ .40 

46680 

.80 

76400 

.20 

125860 

.70 

6400 

.10 

25290 

.50 

47200 

.90 

77200 

.30 

127440 

.80 

6V'oO 

.20 

25760 

I .60 

47720 

' 18.00 

78000 

.40 

129020 

.90 

7100 

.30 

26230 

.70 

48240 

.10 

78810 

.50 

130600 

5.00 

7450 

.40 

26700 

.80 

48760 

.20 

79630 

.60 

132180 

.10 

7800 

.50 

27170 

I .90 

492S0 

.30 

80460 

.70 

133760 

.20 

8160 

.60 

27640 

i 14.00 

49S20 

.40 

81300 

.80 

135340 

.30 

8540 

.70 

28110 

.10 

503S0 

.50 

82150 

.90 

136920 

.40 

8930 

.80 

28580 

.20 

50940 

.60 

83000 

23.00 

138500 

.50 

9320 

.90 

29050 

.30 

51500 

.70 

83860 

24.00 

154250 

.60 

9710 

10.00 

29520 

.40 

52080 

.80 

84730 

25.00 

170000 

.70 

lOlOO 

.10 

30020 

.50 

52660 

.90 

85610 

26.00 

1860CO 

.so 

1(^00 

.20 

30520 

.60 

53240 

19.00 

86500 

27.00 

201500 

.90 

10900 

.30 

31020 

.70 

53840 

.10 

87400 

28.00 

217300 

6.00 

11300 

.40 

31520 

.80 

54440 

.20 

88310 

29.00 

233000 

.10 

11710 

.50 

32020 

.90 

55060 

.30 

89230 

.50 

2408.50 

.20 

12120  ! 

.60 

32520 

1 

15.00 

55700 

.40 

90150 

30.00 

248700 

Note.— This  table  is  only  applicable  subsequent  to  January  1,  191:2,  and  is  based  on  Z discharire 
measurements  made  during  1912-1913,  together  with  former  curve, 
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ESTI:MATED  MONTIirA’  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  WILKES-BARRE,  LUZERNE  COUNTY,  PA. 

(Drainage  area  9960  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

81600 

11800 

36100 

3.625 

4.179 

February 

22100 

3820 

lOOOO 

1.004 

1.045 

March,  

225000 

5810 

43600 

4.378 

5.048 

April,  

49400 

6500 

20000 

2.009 

2.242 

May 

34200 

2660 

9270 

0.931 

1.073 

June,  

18500 

1590 

4420 

0.444 

0.495 

July 

2080 

1100 

1360 

0.137 

0.158 

August 

1320 

845 

921 

0.092 

0.106 

September,  

1890 

820 

loao 

0.101 

0.113 

October,  

15100 

978 

2990 

0.300 

0.346 

November 

34000 

2180 

10700 

1.074 

1.198 

December 

9360 

3850 

5990 

0.601 

0.693 

The  year 

f 

225000 

820 

12200 

1.225 

16.696 

SUSQUEHANNA  BASIN— STATION  NO.  8. 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  DANVILLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  seven  span,  steel,  tlu‘on<j;li  truss  highway  bridge, 
between  Danville  and  South  Danville,  Montour  county,  11  miles  above 
the  mouth. 

RECORDS  AVAILABLE — Discharge  complete  from  March  25, 
1899,  to  March  9,  1901,  and  from  March  21,  1905,  to  December  31, 
1913. 

DRAINAOE  AREA — 11,300  square  miles. 

GAGE — A standard  chain  gage  is  fastened  to  the  downstream 
handrail,  first  span  from  Danville  side.  The  elevation  of  zero  is 
arbitrary.  The  length  of  chain  from  the  bottom  of  the  weight  to  the 
marker  is  11.07  feet.  Bench  Mark  No.  1 is  extreme  south  end  of 
stone  doorsill  at  east  entrance  to  City  Filtration  Plant,  elevation 
31.70  feet  above  gage  datum.  Bench  Mark  No.  2 is  point  on  face 
of  first  course  of  right  abutment,  located  0.25  feet  from  the  top  of 
the  course,  and  2.05  feet  from  the  downstream  side  of  the  course, 
elevation  11.05  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  E.  F.  Bell. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge,  the  initial  point  for  soundings  being  face  of  right 
abutment  at  downstream  corner 


(’iIA>v'XEli — The  eliaiiiiel  above  and  below  the  station  is  straight 
I'or  one-half  mile.  The  right  l)ank  is  liable  to  overtlow  during  ex- 
treme liigh  stages.  Tlie  left  hank  is  liigh  and  not  subject  to  over- 
llow.  Tin*  b(*d  is  rocky  wifli  some  gravel. 

DI.SCIiALntE  MEASUKE.AtEXTS  ()E  NORTH  BKANCEI  SUSQUEHANNA 
JilVEK,  AT  DANVILf.E,  ilONToUR  COUNTY,  RA. 


( I > ni'uKific  area  11300  square  miles.) 


No. 

Date. 

Hydrograpber. 

ja 

Area  of  section. 

Mean  velocity. 

Gage  height. 

. 1 

Discharge. 

Remarks. 

Ft. 

Foet. 

Sq. 

per 

Feet. 

Sec. 

1913. 

ft. 

sec. 

ft. 

32 

A.Uff.  4 

Reckord^  

663 

ir)39 

1.04 

2.10 

1593 

0.6  method. 

HISCHAKGE  TABLE  FOR  NORTH  F.RANCH  SUSQUEHANNA  RIVER,  AT 
DANVILLE,  MONToUii  COUNTY,  FROM  .IAN.  1,  1912. 

__  1 


S3 

to 

'<v 

J3 

O * 

'CD 

rt 

o 

- ! 

o 

Gage  height. 

1 

Discharge. 

1 

' ■ 'i 

1 Gage  height.  | 

1 

1 

1 Discharge. 

! 

( 

Gage  height. 

) 

Discharge. 

Gage  height. 

Discharge. 

Feet 

Sec.  ft.  i 

Feet 

Sec.  ft. 

Feet 

1 

Sec.  ft.  1 

Feet  1 

Sec.  ft. 

Feet 

Sec.  ft. 

.60 

790 

.60 

15860 

.60 

42450 

.60 

80780  1 

.40 

127200 

.70 

920  ' 

.70 

16390 

.70 

43300  ! 

.70 

81860  ! 

.50 

128620 

.so 

1070  i 

.80 

16920 

.80 

44160  ; 

.80 

82940  1 

.60 

130060 

.90 

1240 

.90 

17460 

.90 

45030 

.90 

84020  1 

.70 

131500 

2.00 

1420 

6.00 

18000 

10.00 

45900 

14.00 

85120 

.80 

132960 

.10 

1620  ' 

.10 

18540  1 

.10 

46770 

.10 

86220 

.90 

134420 

.20 

1830 

.20 

19090 

.20 

47650 

.20 

87320 

18.00 

135900 

.30 

2060 

.30 

19640 

.30 

48530 

.30 

88440 

.10 

137380 

.40 

2300 

.40 

20200 

.40 

49420 

.40 

89560 

.20 

138880 

.50 

2560 

.50 

20770 

.50 

50310 

.50 

90680 

.30 

140380 

.60 

2840 

.60 

21340 

.60 

51200 

.60 

91820 

.40 

141880 

.70 

3140 

.70 

21920 

.70 

52090 

.70 

92960 

.50 

143400 

.80 

3460 

.80 

22510 

.80 

52990 

.80 

94100  1 

.60 

144920 

.90 

3780 

.90 

23100 

.90 

53890 

.90 

95260 

.70 

146440 

3.00 

4120 

7.00 

23700 

11.00 

54800 

15.00 

96420 

.80 

1479S0 

.10 

4480 

.10 

24310 

.10 

55720 

.10 

97580 

.90 

14f520 

.20 

4840 

.20 

24930 

.20 

56650 

.20 

98760 

19.00 

1510C0 

.30 

5220 

.30 

25550 

.30 

57590 

.30 

99940 

.10 

152620 

.40 

5600 

.40 

26180 

.40 

58530 

.40 

101140 

.20 

154180 

.50 

6000 

.50 

26820 

.50 

59480 

.50 

102340 

.30 

155740 

.60 

6400 

.60 

27460 

.60 

60430 

.60 

103560 

.40 

157320 

.70 

6800 

.70 

28110 

.70 

61390 

.70 

104780 

.50 

158900 

.80 

7220 

.80 

28770 

.80 

62360 

.80 

106020 

.60 

160480 

.90 

7660 

.90 

29430 

.90 

63340 

.90 

107260 

.70 

162080 

4. CO 

8100 

8.00 

30100 

12.00 

64320 

16.00 

108520 

.80 

163680 

.10 

8550 

.10 

30780 

.10 

65300 

.10 

109780 

.)0 

1 dr.250 

.20 

9000 

.20 

31470 

.20 

66280 

.20 

111060 

20.00 

166880 

.30 

9460 

.30 

32180 

.30 

67280 

.30 

112340 

.10 

168500 

.40 

9920 

.40 

32900 

.40 

68280 

.40 

113640 

.20 

170120 

.50 

10390 

.50 

33630 

.50 

69280 

.50 

114940 

.30 

171740 

.60 

10860 

.60 

34380 

.60 

70300 

.60 

116260 

.40 

173360 

.70 

11340 

.70 

35140 

.70 

71320 

.70 

117580 

.50 

175000 

.80 

11820 

.80 

35910 

.80 

72340 

.80 

118920 

.60 

176640 

.90 

12310 

.90 

36700 

.90 

73380 

.90 

120260 

.70 

178280 

5.00 

12800 

9.00 

37500 

13.00 

74420 

17.00 

121620 

.80 

179920 

.10 

13300 

.10 

38310 

.10 

75460 

.10 

1230<)O 

.90 

181580 

.20 

13800 

.20 

39120 

.20 

76520 

.20 

124380 

21.00 

183240 

.30 

14310 

.30 

39940 

.30 

77680 

.30 

125780 

.40 

14820 

.40 

40770 

.40 

78640 

.50 

15340 

.50 

41610 

.50 

79700 

Note.— Tbe  above  table  Is  that  of  the  U.  S.  G.  S,  and  has  been  adoptetj  py  the  Water  Supply 
Commission  for  1912  and  191S.  h 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  DANVILLE,  MON- 
TOUR COUNTY,  PA. 
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DEC. 

Dis. 
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T-*  CD  CO  t-  CO 
00  t> 

© o © © © 

CO  1-t  cl  I-H  C5 
OO  © © © i-H 
© t-  L—  00  OO 

© © © © © 

CO  © © © CJ 
OO  © © 00  CM 
© © 00  C-  t— 

© © © © © 

C-  t-  t-  f © 

ooooo 

© CJ  © © © 

© © © TP  © 
© © © © t-T 

11300 

13200 

11200 

9090 

7660 

6720 

G H 

© © © w M 

O O OJ  05  00 

CO  CO  CO  CO 

CJ  © © 00  CM 
C-  C—  © 1-H  © 

CO  CO  CO  TP  ic 
•H* 

OO  cl  © © © 
CO  CO  1-H  © OO 

Tp  TP  TP  CO  CO 

© Cl  00  © CM 
t-  © © © C-. 

© © © © CO 

© © CM  Cl  CM 
ID  © ID  © © 

© © © © © 

4.70 

5.08  ' 

4.68  i 

4.35 

3.90 

3.68 

> 

o 

yj 

Q 

© © © © © 
© C-l  1 o 

CD  05  •"t"  00  CD 
CD  ID  ID  ID 

© © © © © 
Cl  OO  © © © 
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TP  CO  CO  CO  © 

23700 

32500 

24800 

19000 
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© o © © © 
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© © © © CM 
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»D  Tp  Tp  © TP 

4.49 
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4.22 

4.12 

4.05 

O 

yj 

5 

© O © © © 
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© © © oo  © 
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3.90 
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Tp  © © Cl 
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fEstimated.  Jlnterpidatod.  *lliver  frozen  under  gage  Feb.  5 to  13  inclusive.  a=M  ax.  23-11  at  4:45  P,  M.=t  235000  sec  ft.  b=Max.  13.61  at  6:30  A.  M. =80900  sec.  ft, 
:=Max.  10.81  at  6:30  A.  M. =53100  sec.  ft. 
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ESTIMATED  MDNTHI.Y  DISCHARGE  OE  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  DANVIEEE,  MONTOUR  COUNTY,  PA. 

(Drainage  area  11300  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

■Tanuary,  

9920’(l 

14600 

43  200 

3.823 

4.400 

February 

172D0 

6240 

9360 

0.828 

0.862 

March 

t235fiO» 

8000 

47700 

4.221 

4.866 

April 

80900 

8600 

25000 

2.212 

2.468 

M.1V 

53100 

4340 

12600 

1.115 

1.268 

June,  

2381)0 

3200 

6500 

0.575 

0.642 

July 

3400 

1920 

2440 

0.216 

0.249 

August,  

1880 

1070 

1320 

0.117 

0.135 

September 

4840 

920 

1540 

0.136 

0.152 

October,  

14100 

1520 

4070 

0.360 

0.415 

November 

32.!;(H) 

3460 

11900 

1.(^3 

1.175 

December,  

13200 

6000 

8030 

0.711 

0.820 

The  year,  

1235000 

920 

1450C 

1.281 

17.452 

tEstiniiited. 


CHEST  CREEK. 


DESCRIPTION  OF  BASIN. 

Che.st  creek,  an  iiiii;ortaiiI  trilnitary  of  1lie  West  Branch  of  the 
Husqueliaiina  l iver,  rises  in  the  central  ])art  of  (kunhria  comity,  flows 
19  niiic's  in  a northeily  direction  to  tlie  Canibria-Cleartield  county 
line  and  ]>ass(*s  into  and  thiong:]i  the  latter  county  in  a north-north- 
westerly direction  tor  10  miles  to  its. month  at  IMahattey,  Clearfield 
county.  The  total  length  of  the  stream  is  o5  miles,  and  its  drainage 
area  coniinises  182  s(|nare  miles. 

Rising  on  the  north  slope  of  the  Allegheny  mountains,  at  an  eleva- 
tion of  over  2,900  feet,  it  flows  14  miles  through  a sjiarsely  inhabited 
section  to  a short  distance  below  ration,  Camlnia  county,  where  it 
enters  and  flows  thiough  a narrow  valley  tor  tour  miles  to  Aldburu, 
Cambria  county.  Below  Aldbnrn,  it  flows  17  miles,  through  a valley 
more  densely  iM)i)nlated,  to  its  mouth  at  Mahaltey,  Clearfield  county. 
The  total  fall  of  the  creek  ti  oni  its  source  to  its  mouth  is  792  feet,  at 
the  rate  of  28  feet  ]mr  mile.  There  are  numerous  small  tributaries, 
none  of  which  attain  any  considerable  size. 

The  ci-eek  is  bordered  on  both  sides  throughout  its  course  by  high 
hills  partly  timbered,  while  the  most  imi)ortant  industries  in  this 
valley  are  the  mining  of  coal,  farming  and  lumbering. 

The  })rincii)al  towns  in  this  watershed  are  Mahatfey,  Westover, 
Hastings  and  Patton. 


Gaging  Station  on  Chest  Creek,  at  St.  Lu. 
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The  mean  annual  ])reci]»itation  over*  this  watershed  is  from  45  to 
50  inches.  The  discharge  of  Chest  Creek  has  l)een  measured  since 
October  2,  19i:l,  at  St.  Lu,  5 miles  above  the  mouth. 


SUSUQEHANNA  BASIN— STATION  NO.  9. 


CHEST  CREEK  AT  ST.  LU,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through-truss  highway  bridge 
at  St.  Lu,  Clearfield  county.  Pa. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  October  2 to  December  31,  1913. 

DRAINAGE  AREA — 110  square  miles. 

GAGE — A standard  chain  gage  attached  to  the  latticed  handrail, 
downstream  side  of  bridge.  The  elevation  of  zero  is  arbitrary.  The 
length  of  chain  from  bottom  of  weight  to  marker  is  19.35  feet.  Bench 
Mark  No.  1 is  berm  on  face  of  left  downstream  wingwall,  5th  course 
below’  coping,  1.5  feet  from  end  of  wall,  and  0.3  feet  below  top  of 
course,  elevation  9.66  feet  above  gage  datum.  The  gage  is  I’ead  twice 
daily  by  J.  F.  Blankenbicker. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  bridge,  and  by  wading  at  a section  50  feet  below  the  bridge 
during  low’  stages.  The  initial  point  for  soundings  is  left  end  of 
handrail,  downstream  side. 

CHANNEL — The  channel  above  the  station  is  straight  for  a short 
distance,  and  below’  the  station  it  is  straight  for  500  feet.  The  right 
bank  is  low"  and  subject  to  overflow  at  extreme  high  stages.  The 
left  bank  is  high  and  not  subject  to  overflow.  The  bed  is  of  gravel, 
with  good  velocity  under  the  bridge. 

REMARKS — There  is  a low  abandoned  timber  crib  dam  about  200 
feet  above  the  bridge.  A head  race  leads  around  the  bridge  on  the 
left,  and  water  may  pass  through  during  extreme  high  stages. 
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DISCILMiGE  .MEASUREMENTS  (JF  CHEST  CREEK,  AT  ST.  LU,  CLEAR- 
FIELD COUNTY,  PA. 

(Drainage  area  110  square  miles.) 


No. 

Date. 

Hydrographer. 

i 

Width. 

. 

Area  of  section.  [ 

il 

1 

Mean  velocity. 

Gage  height.  | 

Discharge. 

i 

Remarks. 

Ft. 

1913. 

Feet. 

Sci. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

1 

Oct. 

2 

Hosraer,  

119 

19G 

O'.  41 

3.96 

SI 

0.6  method. 

S 

Hoeiiriiif^er,  

120 

2C'G 

0.42 

3.93 

86 

Surface  msmt. 

3 

Dec. 

4 

Hosmer,  

118 

2Q0 

0.45 

4.06 

91 

0.6  method. 

DAIIA'  MEAN  GAGE  HEIGHTS  OF  CHEST  CREEK  AT  ST.  LU,  CLEAR- 
FIELD COUNTY,  PA. 


1913. 

OC'XOBER. 

NOVEMBER. 

DECEMBER. 

G.  n. 

G.  H. 

G.  H. 

1 

4.19 

4.18 

o' 

4.25 

4.09 

4.08 

4.48 

4.09 

4.08 

a 

4.38 

3.99 

3.98 

3.92 

3.99 

4.08 

6,  

3.80 

3.89 

3.98 

3.80 

3.89 

4.48 

3.70 

3.89 

4.58 

3.70 

a5.49 

4.28 

10 

3.70 

5.99 

4.18 

3.70 

5.09 

4.08 

3.70 

4.79 

4.28 

13 

3.78 

4.89 

4.28 

3.70 

4.99 

4.28 

3.65 

4.69 

4.18 

3.60 

4.69 

3.98 

3.60 

4.69 

3.98 

3.60 

4.49 

4.0« 

3.60 

4.49 

4.08 

4.85 

4.39 

3.98 

21,  

4.55 

4.29 

3.98 

4.20 

4.19 

3.98 

23 

4.20 

4.19 

3.88 

4.20 

4.09 

3.98 

4.20 

4.09 

3.98 

4.90 

3.99 

3.98 

5.15 

3.99 

4.08 

4.75 

3.99 

4.18 

4.50 

4.29 

3.98 

4.40 

4.19 

3.98 

31  

4.30 

3.88 

Note.— a=Max.  6.39'  at  5 P.  M. 
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WEST  BRANCH  OF  SUSQUEHANNA  RIVER. 


DESCRIPTION  OF  BASIN. 

Tlie  West  Ri'anoli  of  the  Siisqiiehanna  river,  which  joins  the  North 
Brandi  at  Nortlinmberlainl,  to  form  the  main  Snstinehanna  river, 
drains  a total  area  of  a]iin'oximately  (i.OSO  stinare  miles,  lying  en- 
tirely witliin  the  State.  This  branch  rises  in  the  west  central  ]»art 
of  the  State  in  the  nortbwestei  n corner  of  Cambria  comity,  and  flows 
northward  a short  distance  and  then,  turning  in  a general  northeast- 
erly direction,  continues  to  below  Kenovo,  Clinton  comity,  where  it 
takes  an  easterly  course  to  the  month  of  Loyalsook  creek,  and  thence 
turns  southward  to  its  junction  with  the  North  Branch  at  North- 
umberland. Tlie  total  length  of  tins  stream,  from  its  headwaters  to 
its  mouth  is  about  -2b  miles.  Tlie  West  Branch  of  the  Siisquehauna 
liver  is  unique  among  Pennstdvania  rivers',  in  that  it  has  numerous 
large  tributaries,  several  of  which  join  the  river  above  Williams}iort, 
which  is  41  miles  above  the  month. 

The  headwaters  in  Cambria  and  Clearlield  counties  lie  in  a lich, 
bituminous  coal  mining  area,  tlie  country  being  thickly  settled  and 
dotted  with  boroughs  and  villages.  Some  farming  is  carried  on 
in  this  area,  and  the  monntains  aie  [lartly  covered  with  second 
growth  timber.  From  Clearlield  to  Lock  Haven  tlie  basin  is  sparsely 
settled,  little  farming  being  carried  on,  and  the  country  in  genci  al 
is  rough  and  rugged,  the  hills  being  well  coveied  with  second  growlh 
timber.  From  Lock  Haven  to  the  mouth  the  drainage  basin  is  v:ell 
settled  along  the  main  stream,  and  most  of  the  tributaries.  Consider- 
able farming  is  carried  on  in  the  valleys,  bnt  the  monntains  are  rug- 
ged and  covered  with  second  growth. 

The  entire  drainage  l)asin  is  inountainous  ami  rugged,  and  ihe 
river  from  its  headw  aters  follows  a Avinding  course,  tlirough  a narrow 
channel,  hemmed  in  by  the  hills  and  mountains,  lau  allel  to  ami  Avest 
of  the  Backbone  Ridge  of  the  Allegheny  Monntains,  cutting  througli 
the  mountains  as  it  turns  soudiAvaid  at  Halls.  The  slojie  of  the 
heatlAvaters  is  steep,  the  liver  often  falling  at  the  rate  of  eight  feet 
]ter  mile  to  Keating,  bnt  from  lids  jtoint  tlie  slojie  becomes  less 
steep,  falling  to  the  mouth  at  au  average  rate  of  tAAm  and  one-half 
feet  per  mile.  Cnly  a small  section  of  the  northeastern  corner  of 
this  basin  lies  Avithin  the  glacial  aiea.  Extensive  limestone  areas 
underlie  some  of  the  tributaries  Avhicb  lie  to  the  soulh  of  the  main 
stream. 

The  priucijial  tributaries  are  Cleartield,  IMoslianuou,  Sinuema- 
honing,  Kettle,  Bald  Eagle,  Fine,  Lycoming  and  Loyalsock  ci'eeks. 


98 


The  piiucipal  towns  in  the  basin  are  Williamsport  and  Lock  Haven 
cities.  Many  domestic  water  snpi)lies  are  obtained  from  the  tribu- 
taries of  the  stream,  but  oidy  a few  from  the  parent  stream. 

The  northern  portion  of  the  basin  is  subject  to  a mean  annual 
precijdtation  of  35  to  4t)  inches,  and  the  southern  part  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  October  1,  1913,  at  Bower, 
since  October  1,  1005  at  Itenovo,  and  since  March  1,  1895,  at  Will- 
iamsport. 

In  October,  1913,  flood  warning  stations  were  also  establi.shed 
on  the  West  Branch  at  Olearlield,  Jersey  Shore,  Lock  Haven,  and 
Lewisbnrg,  wliere  daily  gage  heiglits  are  obtained. 


SUSQUEHANNA  BASIN— STATION  NO.  10. 


WEST  BRANCH  OF  SUSQUEHANNA  RIVER  AT  BOWER,  PA. 


DESCRIPTION  OF  STATION. 

LOCATKJN — On  single  span,  steel,  throngh-trnss,  highway  bridge, 
about  4 miles  lielow  Mahaffey,  at  Bower,  Cleartield  county. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  October  2 to  December  31,  1913. 

DRAINAGE  AREA— 320  square  miles. 

GAGE — A standard  chain  gage  is  attached  to  the  wooden  handrail 
on  the  downstream  side  of  the  Ijridge.  The  elevation  of  zero  is 
arl)itrary  datum.  The  length  of  chain  from  the  bottom  of  the  weight 
to  tlie  marker  is  28.72  feet.  Bench  Mark  No.  1 is  a cross  cut  on  face 
of  right  downstream  concrete  wingwall,  13  feet  down  from  top  of 
coi)ing  and  19  feet  from  end  of  wall,  elevation  12.10  feet  above  gage 
dalnni.  The  gage  is  read  twice  daily  by  A.  T.  Bell. 

DISCHARGE  JklEASUEEMENTS— Taken  from  the  downstream 
side  of  bridge.  The  initial  jroiut  for  soundings  is  the  top  face  of 
the  left  a))ntment. 

CHANNEL — The  channel  above  the  Inidge  first  curves  to  the  left 
and  tlien  to  tlje  right  as  it  ap])roaches  the  biddge,  passes  under  the 
bridge  at  right  angles,  and  then  curves  to  the  right  immediately 
below  the  same.  The  right  bank  is  low  and  subject  to  overflow  during 
extreme  high  stages,  wliile  the  left  bank  is  high  and  not  subject  to 
overflow.  Tlie  bed  is  composed  of  gravel. 


Gaging  Station  on  West  Branch  Susquehanna  River,  at  Bower. 


-■1 


•1 


] 


'1 


i 
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DISCHARGE  MEASUREJIENTS  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER,  AT  BOWER,  CLEARFIELD  COUNTY,  PA. 

(Drainage  area  320  square  miles.) 


Xo. 

Date. 

Hydrograplier, 

^3 

> 

Area  of  section. 

Moan  velocity. 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

Feel. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

1 

Oct.  1 

Hosmer,  

117 

509 

1.04 

5. 78 

530 

o.s 

msmt. 

2 

Nov.  8 

Boehringer,  

116 

396 

0.45 

4.88 

179 

0.6 

msmt. 

3 

Dec.  4 

Hosmer,  

115 

437 

0.64 

0.26 

279 

0.6 

msmt. 

DAILY  MEAN  GAGE  HEIGHTS  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER  AT  BOWER,  CLEARFIELD  COUNTY,  PA. 


1913. 

DAY. 


1,  .. 

2 

3’, 

4,  .. 

5,  . 

6,  .. 

7,  . 

8,  .. 

9.  . 

10,  .. 

11.  . 
12,  . . 

13,  . 

14,  .. 

15,  . 

16,  .. 

17, 

18, - 

19,  .. 

20,  .. 

21.  .. 
22,  .. 
22,  .. 

24,  .. 

25.  .. 


30, 

■31, 


OCT. 

NOV. 

DEC. 

G.  H. 

G.  H. 

G.  H. 

5.54 

5.31 

5.56 

5.30 

5.33 

6.53 

5.16 

5.28 

6.53 

5.12 

5.28 

5.08 

5.08 

5.21 

4.86 

4.96 

5.13 

4.80 

4.86 

6.04 

4.61 

4.78 

6.74 

4;50 

7.27 

6.29 

4.42 

9.20 

6.02 

4.38 

7.40 

5.90 

4.42 

6.72 

6.78 

4.38 

7.07 

5.66 

4. 3D 

7.52 

5.54 

4.26 

7.16 

5.48 

4.22 

6.92 

5.37 

4.14 

6. 78 

5.26 

4.18 

6.33 

5.12 

4.23 

6.08 

4.98 

6.50 

6.04 

4.82 

6.05 

5.72 

5.04 

5.52 

5.56 

5.04 

5.30 

5.44 

4.95 

5.47 

5.36 

5.12 

7.06 

5.22 

5.18 

7.84 

5.14 

4.98 

7.25 

5.08 

5.26 

6.36 

5 .66 

5.34 

6.13 

5.40 

5.24 

5.86 

5.35 

5.10 

0.78 

5.16 

100 


SUSQUEHANNA  KASIN— STATION  NO.  11. 

WEST  BRANCH  SUSQUEHANNA  RIVER  AT  CLEARFIELD, 

PA. 


DESC'KIPTION  OF  STATION. 

LDI'ATION — On  two  si)an,  steel,  lliroiigli-triiss  highway  bridge  at 
Clearfield,  Clearlield  county. 

liJ'lC<)IM)S  .WAILABLE — (iage  heights  from  Octolier  2,  to  De- 
cember :*>1,  I’l-ioi'  to  this  gage  heights  have  been  obtained 

since  IMay  1,  1002,  by  the  TJ.  S.  Weathei-  Bureau. 

DBAlNAfiE  AREA — 485  sqnai-e  miles. 

(iACE — A statt  gage  is  fastened  on  the  downstream  side  of  the 
]»ier.  The  elevation  of  zero  is  1004.8  feet  above  mean  sea  level. 
Bench  IMark  No.  1 is  lop  of  rail  at  B.  K.  B.  Station,  elevation  12.2 
feet  above  gage  datum.  Bench  IMark  No.  2 is  top  of  rail  at  N.  Y.  C. 
Baili'oad  Station,  elevation  Iff. 2 feet  above  gage  datum.  The  gage 
is  read  once  daily  by  II.  lb  Bi  idge. 

CHANNEL — The  channel  is  straight  above  and  below  the  statu 
for  sevei-al  hn mired  feet.  B.oth  banks  are  high  and  not  subject  lo 
overllow. 


DAILY 


MEAN  UAGE  IIEIUIITS  QF  AVEST  URANCH  SUSQUEHANNA 
RIVER  AT  CIvEARFIELr>,  CLEARFIELD  COUNTY,  PA. 


1 

1 

1 

j 

i 

ii 

OCT. 

NOV. 

DBa  f 

G.  H. 

G.  H. 

G.  H. 

1.55 

i.r*^ 

1.80 

1.50 

1.40 

1.95 

1.40 

1.40 

1.95 

1.40 

1.40 

1.65 

1.35 

1.40 

1.50 

1.30 

1.40 

1 .35 

1.30 

1.55 

1.30 

1.20 

2.50 

1.30 

2.00 

2.05 

1.30 

4.75 

l.SO 

1.30 

3.20 

1.80 

1.30 

2.55 

1.80 

1.30 

2.40 

1.80 

1.30 

3.10 

1.70 

1.20 

2.80 

1.60 

1.30 

2.60 

1.50 

1.20 

2.60 

1.40 

1.20 

2.25 

1.40 

1.20 

2.05 

1.40 

1.75 

1.90 

1.35 

2.25 

1.80 

1.30 

1.S5 

1.70 

1.30 

1.70 

1.60 

1.30 

1.65 

1.50 

1.30 

2.60 

1.50 

1.30 

2.45 

1.40 

1.30 

2.75 

1.40 

Frozen 

2.25 

1.40 

“ 

2.(^ 

1.40 

“ 

1.75 

1.60 

1.60 

“ 

V 


nc 


(’iaging  Station  on  Clearfield  Creek,  at  Dimeling. 
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CLEARFIELD  CREEK. 


DESCKIPTIOX  OF  BASIN. 

('leai-lield  creek,  oue  of  the  large.st  tributaries  of  the  upper  West 
Brauch  of  the  vSu.sciuehauiia  river,  drains  an  area  of  approximately 
390  square  miles.  Risiug  in  the  heart  of  the  Allegheny  mountains, 
at  Aoel,  Cambria  county,  the  creek  Hows  in  a general  northeasterly 
course  18  miles  to  Frugality,  Cambria  county,  where  it  turns  and 
follows  a northwesterly  direction  for  11  miles  to  Irvona,  Clearlield 
county.  From  Irvona  to  Madera  the  creek  again  Hows  in  a north- 
easterV  direction  for  lb  miles  and  then  turns,  following  a tortuous 
course  iu  a northerly  direction  for  HI  miles  to  its  mouth  about  o 
miles  below  Clear-Held. 

From  its  headwaters  to  Coalport,  Clear-Held  county,  the  main 
strearu  passes  through  a sparsely  inhabited  region  whose  hillsides 
are  high  and  steep  and  largely  deforested,  while  the  only  towns  in 
this  section  are  located  iir  the  creek  valley.  1- rom  boalport  to 
Madera  the  valleys  of  the  creek  and  its  tributaries  are  more  thickly 
populated,  and  considerable  coal  mining  is  cari-ied  on. 

After  the  stream  passes  Madera,  it  Hows  through  a uar-row,  prac- 
tically uninhabited  \alley,  to  its  junction  with  Little  Clear-Held  creek 
at  Dimeliug,  below  which  the  valley  again  widens  out  to  a small 
extent.  Little  Clear-Held  creek,  its  principal  tributary,  parallels  the 
river  for  17  miles,  draining  a mountainous  and  sparsely  inhabited 
region. 

The  principal  towns  in  this  water.shed  are  irvona,  Coalport  and 
Madera.  The  fall  of  the  stream  is  rapid  throughout  its  course  and  is 
at  the  rate  of  approximately  lb  feet  per  mile. 

Clear-Held  creek  drains  the  northeast  section  of  Cambria,  aird  the 
southcentral  pai  t of  Clear-Held  counties,  where  the  mean  annual  pre- 
cipitatiou  is  lo  to  50  inches. 

The  discharge  has  been  measrrred  since  October  H,  1913,  at  Dime- 
liug, 71  miles  above  the  mouth. 


SUSQUEHANNA  BASIN-STATION  NO.  1-2. 


CLEARFIELD  CREEK  AT  DIMELING,  PA. 


DESCltlPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through-truss,  highway  bridge, 
at  Dimeliug,  CTearlield  county. 
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IM‘]C'OKI AVAILABLE — Discliarge  measurements  and  gage 
heights  trom  Octoher  2 to  December  31,  1913. 

DKAIAAGE  AKEA~370  square  miles. 

(lAGE — A standard  chain  gage  is  attached  to  the  upstream  wood- 
en handrail.  The  elevation  of  zero  is  arbitrary.  The  length  of  chain 
from  bottom  of  weight  to  tire  marker  is  27.90  feet.  Bench  Mark  No. 
1 is  extreme  outer  corner  of  liist  ])rojecting  course  from  top  of  left 
nirstream  wingwall,  elevation  17.51  feet  above  gage  datum.  The  gage 
is  r ead  twice  daily  by  (1.  S.  Stover. 

DISGUABGE  MEASUBEMENTS— Taken  from  the  downstream 
side  of  the  bridge,  the  distance  ))etweeir  abutments  being  171  feet. 
Tiie  initial  ])oint  for  soundings  is  face  of  left  ahutment. 

CHANNEL — Tlie  cliaiinel  above  the  station  is  straight  for  100 
feet,  with  a reverse  cirr-ve  from  left  to  right  above.  Below  tire  statiorr 
it  is  straight  for  200  feet  and  Ihert  crrrves  to  the  right.  The  right 
hank  is  low  and  snl>ject  to  overtlow  drrring  extreme  high  stages.  The 
left  bardi  is  high  and  not  subject  to  overtlow.  The  bed  is  composed 
of  gravel  and  rock,  and  there  is  a good  velocity  at  all  stages. 

BEMABKS — Little  ('leartield  creek  enters  100  feet  rrpstrearn. 


DISCHARGE  MEASUREMENTS  OF  CLEARFIELD  CREEK,  AT  DIMELING, 

CLEARFIELD  COUNTY,  PA. 

(Drainage  area  370  square  miles.) 


Xo. 

nate. 

Ilytli'Ograiilior. 

Width. 

. 1 

1 

Area  of  section.  I 

! 

Mean  velocity.  | 

1 

Gage  height. 

1 

1 

Discharge. 

Itemarks. 

y 

Ft. 

1913 

Feet. 

Sq. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

1 

Oct.  2 

Tlosmer 

132 

440 

1.67 

5.68 

734 

0.6  method. 

o 

No7.  9 

I^.oeliringer 

351 

l.CO 

5.10 

422 

0.0  method. 

Dec.  0 

Ilosmer,  

126 

ZZ3 

0.97 

4.S4 

312 

0.6  method. 
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DAILY  MEAN  GAGE  HEIGHT!^  OF  CLEARFIELD  CREEK  AT  DIMELING, 

CLEARFIELD  COUNTY,  PA. 


1  5.31  5.02 

2  5.52  5.10  4.98 

3,  5.76  4.96  4.97 

4  5.40  4. 89  4.90 

5 4.90  4.76  4.82 

C 4.56  4.67  4.78 

7 4.36  4.56  6.50 

8,  4.24  4.43  6.29 

9 4.18  6.52  5.76 

10  4.11  9.22  5.51 

11  4.10  7.34  5.49 

12  4.20  6.61  5.16 

13  4.56  6.53  5.24 

14,  4.25  6.73  5.17 

15  4.11  6.45  5.10 

16  4.00  6.82  4.96 

17  3.97  6.31  4. 88 

18  4.04  5.94  4.86 

19,  4.45  5.75  4.76 

20,  7.10  5.62  4.5S 

21  6.64  5.44  4.62 

22  5.92  5.28  4.64 

23  5.41  5.14  4.58 

24  5.44  5.C6  4.68 

25,  7.15  4.90  4.88 

28 7.72  4.81  4.76 

27,  ..^ 7.42  4.80  4.59 

28  6.53  4.75  4.64 

29  6.16  5.01  4.82 

30.  5.75  5.16  5.38 

31,  5.55  5.23 


MOSHANNON  CREEK. 


DESCRIPTION  OF  BASIN. 

Mosliannon  rreek  is  one  of  the  iaroe  tributaries  of  the  West 
Branch  of  the  Susquehanna  river  and  rises  in  Blair  county,  about 
one  mile  south  of  the  sonthAvest  corner  of  Centre  county.  The  cieek 
folloAvs  a circuitous  course,  its  total  length  heino;  aliont  40  miles, 
with  all  hut  the  tirst  mile  of  it  forming'  the  boundary  lietAieen  Clear- 
held  and  Centre  counties,  and  has  a drainage  aiea  of  2S8  square 
miles. 

The  creek  floAi’s  in  a general  northeasterly  course  from  its  source 
to  Viaduct,  after  Ai'hich  it  follows  a northerly  direction  to  its  month, 
three  miles  above  Karthans,  Clearfield  county.  There  are  many 
tributaries,  both  in  Centre  and  Clearfield  counties,  those  rising  in 
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llie  latter  eouiily  liiiding  tlieir  soni'ce  in  the  extreme  northwestern 
range  of  the  Allegheny  mountains;  the  tributaries  are  all  typical 
monntain  streams  with  lajiid  falls  and  variable  Hows. 

IMining  is  carried  on  along  the  Moshannon  creek  and  its  tributaries, 
and  the  majoiity  of  the  latter  are  polluted  with  mine  waste.  On 
the  u])pei-  15  miles  of  this  stream  the  hills  have  been  deforested  for 
mining  pnr]>oses,  for  a distance  of  from  1 to  H miles  on  either  side 
of  the  creek  and  are  now  covered  with  a second  growth,  llelow 
i’eale,  the  stream  enters  a narrow,  precipitons  valley  and  flows 
thiongh  a timbered  section  .sparsely  populated,  with  no  railroad  fol- 
low ing  its  banks.  Abo\e  I’eale,  however,  the  I’ennsylvania  Kailroad 
and  the  A'ew  York  Central  and  llndson  River  Railroad  follow  the 
creek. 

The  most  imjiortant  towns  along  this  creek  are  (dsceola,  South 
i’hilipsburg,  I’hilipslmrg  and  llontzdaie.  The  water  of  the  stream 
and  its  tributaries  is  nsed  to  some  extent  foi-  domestic  ajid  industrial 
imr]>o.ses.  Little  watei-  jxtwej-  is  developed,  although  on  its  tribrr- 
taries  theie  are  luinieions  locations  where  good  power  could  be  ob- 
tained. 

The  mean  animal  piecijdtation  over  this  water, shed  is  from  35 
inches  in  the  lower  p'oi-tion  to  40  inehes  in  the  njtper  [tart.  The  dis- 
charge of  IMoshanuon  creek  has  heen  measured  since  October  3,  11)13. 
at  ^^■ildnlrne,  Clearlield  comity. 


.SU.SIJULHAXXA  IIASI .\— STATION  NO.  13. 


MOSHANNON  CREEK  AT  WINBURNE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  sjiaii,  steel,  throngh-truss,  highway  bridge, 
at  AVinbnrne,  Clearlield  county. 

RECORDS  AA'AILARLE — Dischaige  measurements  and  gage 
heights  from  Octoher  4 to  December  31,  1913. 

DRAIN.VOE  AREA— 150  .srpiare  miles. 

(lAOE — A standard  chain  gage  is  attached  to  the  angle  iron  hand- 
rail, downstream  side.  The  elevation  of  zero  is  arbitrary.  The  length 
of  chain  from  the  bottom  of  the  weight  to  the  marker  is  17.20  feet. 
Bench  Mark  No.  1 is  the  corner  of  the  4th  course  below  the  bridge 
seat,  left  downstream  wingwall,  elevation  (1.5S  feet  above  gage  datum. 
The  gage  is  read  twice  daily  Iiy  W.  M.  Hoover. 


StiTtion  (Pii  ^loslianiion  (^rack  at  AViiiburiio . 


■'f 


.'rJl 

v; 


] 


-.1 


■■  { 
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DISCHARGE]  MEASUREMENTS — Taken  IToin  the  dowiistieaiii 
side  of  the  bridge.  The  initial  iioint  for  sonndings  is  left  end  of 
downsti-eani  handrail. 

CHANNEL — The  channel  is  straight  above  and  l)elo\v  the  station. 
The  right  bank  is  high,  and  the  left  bank  is  low  and  subject  to  over- 
sow at  limes  of  extreme  high  water.  The  bed  is  composed  of  gravel. 
The  velocity  is  good  nnder  the  bridge  at  all  stages. 


DISCHARGE  ilEASUREMEXTS  OF  MoSHANXON  CREEK,  AT  WIX- 
RURXE,  CEEARFIEED  CUlTiSITY,  PA. 

(IhuiiKKjc  urea  150  square  miles.) 


No. 

Date. 

Hydrograplier. 

i; 

Width.  I 

Area  of  section. 

1 

Mean  velocity.  | 

.11 

Gage  lieight. 

Discharge. 

Remarks. 

Ft. 

1913 

Feet. 

bq. 

lier 

Feet. 

Sec. 

ft. 

sec. 

ft. 

1 

Aug.  20 

Reckord  & Ilosmcr, .. 

SD 

0.89 

0>.60 

47 

Integration  method. 

2 

Oct.  3 

Hosmer 

t!8 

92 

1.S3 

C.91 

170 

0.6  method. 

3 

Nov.  10 

Boeliringer,  

109 

281 

4.04 

2.67 

1136 

Surface  msmt. 

4 

Nov.  10 

Boebringer,  

109 

303 

4.28 

2.92 

129S 

Surface  msnit. 

5 

Dec.  5 

Hosmer 

108 

100 

1.57 

0.94 

356 

0.6  method. 

DAILY  MEAN  GAGE  HEIGHTS  OF  MOSHANXON  CREEK  AT  lYINRURNE, 

CLEARFIELD  COUNTY,  PA. 


1913. 

DAY. 

OCT. 

NOV. 

DEC'.. 

G.  H. 

G.  II. 

G.  11. 

] 

1 10 

1.04 



1 00 

1 fir. 

3’  

0 91 

0 97 

1 fw 

4’,  

0.80 

0.94 

0 98 

5,  

0 94 

0.94 

6 

0.94 

7,  

0 93 

1 10 

s’,  

0.65 

0 92 

1 16 

9'  

0.65 

1 SO 

1.14 

lo  

0.62 

2 76 

1 24 

11,  

0.62 

2.47 

1 12 

12'  

0.68 

1 97 

1 19 

13]  

0.80 

1.80 

1 09 

14,  

0 60 

1 90 

1 07 

15]  

0.65 

l.SO 

1.06 

16 

0.61 

1.62 

1 01 

17  -;  

0.61 

1.60 

1.00 

is;  

0 64 

1 50 

1 00 

19;  •. .. 

0 64 

1 47 

1 00 

20;  

1 49 

1 4^^ 

1 no 

21 

1.77 

1.36 

0.98 

22;  

1.17 

1.24 

0 91 

23;  

1.01 

1.26 

0.90 

24,  

1.51 

1 .17 

1.00 

1.54 

1.13 

1.00 

26,  

1 65 

1 10 

1.00 

27’.  

1 49 

l.OS 

1.05 

28.  

1.41 

1.08 

*1  10 

29'.  

1.29 

l.OvS 

*1.24 

30 ; 

l.IM 

1.05 

*1.14 

31 

1.18 

*1  01 

Note— ‘Creek  partly  frozen. 
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DRIFTWOOD  BRANCH  OF  SINNEMAHONING  CREEK. 


DESCRIPTION  OF  BASIN. 

The  Dril'twood  niancli  of  Riiineniahoning  creek  rises  in  the  north- 
east corner  of  Elk  county  on  the  eastern  slope  of  the  Allegheny 
mountains,  ami  drains  an  area  of  approximately  31G  square  miles. 
It  ilows  in  a general  southeasterly  dii-ection  through  Elk  county  to 
the  Elk-Oameron  county  line,  from  which  ])oint  it  turns  in  a general 
easterly  direction  to  Enqtorinm,  thence  follows  a sontherly  course 
to  its  junction  with  the  Bennett  Branch  at  Driftwood,  forming  the 
main  Siumanalioning  creek,  a total  distance  of  30  miles.  Tliis  stream 
di-ains  tlie  entire  northern  and  central  parts  of  Cameron  county,  as 
well  as  a ])or1ion  of  the  western  section,  having  many  trihntaries,  the 
lai'gest  of  which  ar-e  West  and  (dear  ci'eeks,  and  the  Portage  Branch. 
Since  tlie  stream  ])asses  through  a rf)irgh,  nninhahited  valley  through- 
out most  of  its  course,  there  are  hut  a few  small  towns  and  villages 
in  iliis  watei  shed,  the  largest  of  which  is  Emporium.  The  hillsides 
aie  coveied  with  second  growth  tind>er,  and  industries  in  this  valley 
have  not  been  developed  extensively,  althongh  there  is  some  mining 
and  lum])ei-ing. 

Tlie  mean  animal  precipitation  over  this  watershed  is  from  40  to 
4.5  indies. 

The  discharge  has  been  measured  since  September  30th,  1913,  at 
Sterling  Run,  about  9 miles  above  the  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  14. 

DRIFTWOOD  BRANCH  SINNEMAHONING  CREEK  AT  STER- 
LING RUN,  PA. 

DESCRIPTION  OF  STATION. 

L(  It.lATKlN — On  three  span,  steel,  througli  truss,  higlnvay  bridge, 
about  9 miles  above  the  mouth  at  Sterling  Bun,  Cameron  county. 

BECOBDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  Seidember  30,  to  Decemlier  31,  1913. 

DBAINACE  AREA — 270  sijuare  miles. 

(JACE — A standard  chain  gage  is  attached  to  the  downstream 
handrail,  in  third  span.  The  elevation  of  zero  is  arbitrary.  The 
length  of  chain  from  the  bottom  of  the  weight  to  the  marker  is  18.82 
feet.  Bench  Mark  No.  1 is  a berm  cut  on  the  face  of  the  5th  course 
from  to])  of  right  downstream  wingwall,  0.4  feet  from  top  of  course, 
O.G  feet  from  end  of  wall,  elevation  7.15  feet  above  gage  datum. 
The  gage  is  read  twice  daily  by  Thomas  Eddy. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge,  and  by  wading  during  low  water  at  a section  50 
feet  below  the  bridge.  The  initial  point  for  soundings  is  face  of 
left  abutment. 
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CHANNEL — The  channel  is  straigiit  above  and  below  the  bridge 
for  1,000  feet  and  300  feet  respectively.  There  is  a rillle  25  feet  above 
the  bridge.  Both  banks  are  low  and  subject  to  overllow  dnring 
extreme  high  stages.  The  bed  is  composed  of  gravel,  and  there  is 
a good  velocity  at  all  stages. 

REMARKS — Sterling  Rnn  enters  the  stream  abont  TOO  feet  below 
the  station. 

DISCHARGE  MEASUREMENTS  OF  I'RIFTWOOD  BRANCH  SINNEMA- 
HONING  CREEK,  AT  STERLING  RUN,  CAMERON  COUNTY,  PA. 

(Drainage  area  270  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

. 

o 

’A 

SM 

O 

a 

o 

1 

Mean  velocity. 

'Z 

C 

tl 

Discharge, 

Remarks. 

Ft. 

1913 

Feet. 

Sq. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

1 

Sept.  30 

Hosmer 

83 

39 

0.51 

0.71 

20 

Surf,  and  0.6  method. 

2 

Nov.  7 

Boehringer 

li)2 

169 

0.92 

1.2G 

156 

0.6  method. 

3 

Dec.  3 

Hosmer,  

19S 

214 

1.15 

1.3S 

247 

0.6  method. 

DAILY  MEAN  GAGE  HEIGHTS  OF  DRIFTWOOD  BRANCH  SINNEMA- 
HONING  CREEK  AT  STERLING  RUN,  CAMERON  COUNTY,  PA. 


1913. 

DAY. 

OCT. 

NOV. 

DEC. 

G.  H. 

G.  H. 

G.  H. 

1 

2.12 

1.52 

1.36 

2,  

1.78 

1.43 

1.36 

3’  

1.&4 

1.39 

1.38 

1 38 

1.34 

1.36 



1.20 

1.28 

1.34 

6,  

1.06 

1.21 

1.35 

1.01 

1.19 

1.43 



s’  

0.9S 

1.21 

1.76 

9 : ; 

0.97 

2.16 

1.69 

10 

0.95 

3.2S 

1.69 

11.  

1.01 

2.71 

1.67 

12’  

1.24 

2.26 

1.69 

13,  

1.13 

2.02 

1.65 

lA,  

l.OS 

2.20 

1.59 

1.00 

2.23 

1.49 

16.  

0.96 

2.20 

1.41 

IT 

0.94 

2.08 

1.37 

1« 

0.91 

1.94 

1.41 

19,  

1.04 

1.84 

1.40 

£0 

2.06 

1.76 

1.39 

21 

1.S8 

1.66 

1.41 

22.  

1.77 

1.52 

1.36 

23 

1 56 

1.47 

1.35 

24 

1.52 

1.43 

1.37 

25,  

2.40 

1.40 

1.35 

26,  

2.44 

1 1.39 

1.36 

271  

2.34 

1 1.38 

1.37 

28 

2.07 

1 1.39 

1.39 

29,  

1.88 

1 1.41 

1.39 

30 

, 1.76 

, 1.36 

1.43 

31 

1 1.66 

1.50 

1 

lOS 


KETTLE  CREEK. 


DESCIIIPTION  OF  BASIN. 

Kettle  eieek,  an  important  tiilnilary  of  the  West  Itraneli  of  the 
Sns(inelianna  river,  drains  an  area  of  apjn-oxiniately  240  square  miles. 
Rising  in  the  sonlliern  ])ai't  of  I’otter  eonuty  in  many  branches, 
which  converge  near  the  Rot ter-( 'lintoii  county  line,  the  stream  flows 
in  a general  sonlhwesterly  direction  to  Leidy,  CTinton  county,  when 
it  turns  in  a sontheidy  and  then  southeasterly  direction  to  its  mouth 
at  Westport,  Clinton  county,  about  0 miles  above  Renovo,  its  total 
length  being  apiuoximately  tl!)  miles. 

From  the  headwaters  to  Cioss  Forks,  I’otter  county,  the  creek 
flows  thiongh  a rough,  uninhabited  valley,  the  bordering  hillsides 
being  steep  and  luecipitous.  Fiom  Cross  Forks  to  a short  distance 
below  Leidy,  the  s[tarseh'  inhabited  vallej"  widens  and  some  agri- 
cnlture  is  carried  on.  From  this  point  to  the  mouth  the  hills  con- 
\erge  until  the  creek  ]»asses  through  a deep,  narrow  valley  for  its 
last  7 miles.  The  hills  in  this  lower  section  are  high  and  continuous, 
the  slojies  steep  and  the  hillsides  c(»vered  with  second  groivth  tim- 
ber. ’rhe  fall  of  the  stream  is  rapid,  with  numerous  riffles  and  falls 
throughout  its  entire  length  and,  :d)ove  Cross  Forks,  the  main 
stream  is  unpolluted. 

The  creek  is  not  used  for  domestic  water  su]»ply,  and  only  to  a 
slight  degree  for  water  jiower. 

The  mean  annual  jn-m  ipitatiou  over  this  watershed  is  from  35  to 
41)  inches. 

The  discharge  has  been  measured  since  December  2,  1913,  at  Leidy, 
Clinton  comity,  about  1 1 miles  abo\e  the  mouth. 


.SUtSqiUFlIANNA  BASIN— STATION  NO.  15. 


KETTLE  CREEK,  AT  LEIDY,  PA. 


DFSCIilPTION  OF  STATION. 

LOCATlDX — On  single  s]»an,  through-truss,  highway  bridge,  at 
Leidjq  Clinton  county. 

RECORDS  A\'A1LAI>LE — Discharge  measurements  and  gage 
heights  from  December  2 to  31,  1913. 

DRAINAOE  AREA — 202  square  miles. 


Gaging  Station  on  Kettle  Creek,  at  Leidy. 


■ ■-"wm 


m 


/ 
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GAGE — A standard  cliaiu  gage  is  attached  to  the  handrail  on  the 
upstream  side  of  the  bridge.  The  elevation  of  zero  is  arbitrary.  The 
length  of  chain  from  the  bottom  of  the  weight  to  the  marker  is  18.43 
feet.  Bench  Mark  A’o.  1 is  the  outside  top  corner  of  the  third  cour.se 
below  bridge  .seat,  on  upstream  left  wingwall,  elevation  11.335  feet 
above  gage  datum.  The  gage  is  read  twice  daily  by  C.  W.  Sliker. 

DISCIIABGE  MEASUEEMEATS— Taken  from  the  downstream 
side  of  the  highway  bridge,  the  initial  point  for  sonndings  being  the 
left  end  of  lower  ])ipe  rail. 

ClIAAAEL — The  channel  above  and  below  the  station  is  straight 
for  seveial  hundred  feet.  The  right  bank  is  high  and  steep,  and  the 
left  bank  is  low  with  gradual  slopes,  but  not  srrbject  to  overflow. 
The  bed  is  composed  of  clean  gravel,  and  there  is  a good  velocity  at 
all  stages. 


D1SCHAR(JE  MEASUREMENTS  OF  KETTLE  CREEK,  AT  LEIDY,  CLIN- 
TON COUNTY,  PA. 

(Drainage  area  202  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

11 

Mean  velocity. 

I 'jqSioq  oSvo 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

1 

Dec.  2 

Hosmer 

126 

207 

0.85 

2.37 

176 

0.6  msmt. 

13 


no 


DAILY  MEAN  GAGE  HEIGHTS  OF  KETTLE  CREEK  AT  LEIDY,  CLINTON 

COUNTY,  PA. 


IMS. 


DEC. 


DAY. 


G.  H. 


1, 

2, 

3, 

4, 

5, 


2.37 

2.32 

2.30 

2.29 


6. 

7, 

S, 

9, 

10, 


2.29 

2.68 

3.10 

3.20 

3.08 


11, 

12, 

13, 

14, 

15, 


3.02 

2.94 

2.76 

2.66 

2.58 


10, 

17, 

18, 

19. 

20, 


2.50 

2.44 

2.38 

2.32 

2.29 


21. 

22, 

23, 

24, 

25, 


2.27 

2.22 


2.40 

2.46 


26, 

27, 

28, 

29, 

30, 

31, 


2.60 

2.37 

2.22 

2.34 

2.45 

2.34 


SUSQUEHANNA  PAS  IN— STATION  NO.  16. 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  RENOVO,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  three  .span,  steel,  throngli-truss  highway  bridge, 
at  EigliUi  Street,  Renovo,  Clinton  county. 

RECORDS  AVAILARLE — Discharge  complete  from  January  1, 
1!)08,  to  December  31,  1013. 

DRAINxVGE  AREA— 2,000  square  miles. 

GAGE — A standard  chain  gage  is  fastened  to  the  upstream  hand- 
rail near  the  north  pier.  The  elevation  of  zero  is  637.4  feet  above 
mean  sea  level.  Tlie  length  of  chain  from  the  bottom  of  the  weight 
to  the  marker  is  41.04  feet.  Bench  Mark  No.  1 is  the  southwest  cor- 
ner of  the  north  abutment  of  the  bridge,  chiseled  in  stone  face  10  feet 
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above  low  water  mark,  established  from  P.  P.  K.  gage  on  north 
pier,  elevation  6-17. 4 feet  above  mean  sea  level,  or  10  feet  al)ove 
zero  of  gage.  Bench  Mark  Xo.  2 is  a one  inch  offset  in  the  upstream 
corner  of  the  north  conciete  abutment,  one  foot  above  the  bottom, 
with  the  corner  above  the  projection  chiseled  out  and  having  an  eleva- 
tion of  615.11  feet  above  mean  sea  level,  or  S.Ol  feet  above  zero  of 
gage.  Bench  Mark  Xo.  8 is  a chiseled  rod  seat  on  a projection  in  the 
11th  course  down  liom  the  bridge  seat  on  the  southwest  end  of  the 
stone  work  of  the  north  abutment,  6 inches  below  a chiseled  arrow 
liead,  elevation  61<S.17  feet  above  mean  sea  level,  or  10.77  feet  above 
zero  of  gage.  The  gage  is  read  twice  daily  by  H.  L.  Baird. 

DtSCHAKBE  MEASPREMEXTS — Taken  from  the  downstream 
.side  of  the  bridge.  During  low  stages  by  wading  at  section  2,000 
feet  above  bridge  at  foot  of  8rd  Street.  The  initial  point  for  sound-' 
ings  is  the  end  of  handrail,  left  downstream  side. 

CHAXXEI. — The  channel  above  the  station  is  straight  for  1,000 
feet  and  it  is  also  straight  for  3,000  feet  below.  Both  banks  are 
high  and  not  subject  to  overflow.  The  bed  is  composed  of  rocks 
and  gravel. 


DISCHARGE  MEASUREMENTS  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER,  AT  RENOVO,  CLINTON  COUNTY,  PA. 

(Drainage  area  299o  square  miles.) 


No. 

Dalo 

Hydrographer. 

Widtli. 

Area  of  section. 

Mean  velocity. 

"3 

"o 

o 

- 

C 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

19 

Sppt.  9 

Hosmer,  

; ss: 

1401 

0.24 

-0.46 

334 

Surface  & 0.6  msmt. 

20 

Dec.  1 

Hosmer,  

, 419 

2536 

1.36 

1 

1.92 

3450 

0.6  msmt. 

DISCHARGE  TABLE  FOR  WEST  BRANCH  SUSQUEHANNA  RIVER,  AT 
RENOVO,  CLINTON  COUNTY,  FROM  JANUARY  1,  1908. 


Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

■ 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

—1.10 

so 

.80 

3230 

.70 

11670 

.60 

26850 

.50 

47750 

—1.00 

100 

.90 

3420 

.80 

12060 

.70 

27500 

.60 

48600 

—0.90 

125 

2.00 

3620 

.80 

12460 

.80 

28150 

.70 

49500 

-0.80 

155 

.10 

3820 

5.00 

12860 

.90 

28800 

.80 

50400 

—0.70 

190 

.20 

4020 

.10 

13260 

8.00 

29450 

.90 

51300 

—0.00 

230 

.30 

4240 

.20 

13660 

.10 

30100 

11.00 

52260 

—0.50 

280 

.40 

4460 

.30 

14100 

.20 

30750 

.10 

53200 

—0.40 

340 

.50 

4690 

.40 

14550 

.30 

31400 

.20 

54150 

—0.30 

400 

.60 

4930 

.50 

15000 

.40 

32100 

.30 

55100 

—0.20 

470 

.70 

5180 

.60 

15500 

.50 

32800 

.40 

56060 

—0.10 

540 

.80 

5440 

.70 

16000 

.60 

33500 

.50 

57000 

0.00 

620 

.90 

5710 

.80 

16500 

.70 

34200 

.60 

58000 

.10 

700 

3.00 

5980 

.90 

17000 

.80 

34900 

.70 

59000 

.20 

790 

.10 

6260 

6.00 

17500 

.90 

35600 

.80 

60000 

.30 

890 

.20' 

6540 

.10 

18000 

9.00 

36300 

.90 

61000 

.40 

1000 

.30 

6840 

.20 

18550 

.10 

37000 

12.00 

62000 

.50 

1120 

.40 

7140 

.30 

19100 

.20 

37700 

.10 

63000 

.60 

1250 

.50 

7440 

.40 

19660 

.30 

38450 

.20 

64100 

.70 

1390 

.60 

7760 

.50 

20225 

.40 

39200 

.30 

65200 

.80 

1530 

.70 

8080 

.60 

20800 

.50 

39950 

.40 

66300 

.90 

1680 

.80 

8400 

.70' 

21400 

.60 

40700 

.60 

67400 

1.00 

1830 

.90 

8740 

.80 

22000 

.70 

41450 

.60 

68600 

.10 

1930 

4.00 

9080 

.90 

22600 

.80 

42200 

.70 

69800 

.20 

2150 

.10 

9420 

7.00 

23200 

.90 

42950 

.80 

71000 

.30 

2320 

.20  , 

9780 

.10 

23800 

10.00 

43700 

.90 

73200 

.40 

2490 

.30 

10140 

.20 

24400 

.10 

44450 

13.00 

73400 

.50 

2670 

.40 

10620 

.30 

25000 

.20 

45^0 

.60 

2850 

.50 

10900 

.40 

25600 

.30- 

46050 

.70 

3040 

.60 

U280 

.60 

26200 

.40 

46900 

113 


Notes.— a Max.  14. SO,  = 95200  see.  ft.  b Max.  12.80:  = 71000  sec.  feet.  tBstimated.  •Kiver  frozen  Feb.  7-23  and  Doc.  29-31.  tice  moved  out  and  discbarge  estimated  from 
climatological  records. 
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E.STLMATJ^D  MONTIIT.Y  DISCHARGE  OF  WEST  BRANCH  SUSQUE- 
HANNA RIVER,  AT  RENOYO,  CLINTON  COUNTY,  PA. 

(Drainage  area  2990  square  miles.) 


Discharge  in  Second-feet. 

Eun-ofl. 

MONTH. 

Maximum. 

Minimum 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

im. 

Jamiarv 

95,200 

31.40'0' 

71,000 

5,710 

18,800 

4,730 

12,200 

6.288 

1.582 

4.080 

7.260 

1.647 

4.704 

March,  

3,040 

A[)ril 

26,200 

2,320 

5,880 

1.967 

2.195 

Mav,  

31,400 

1,680 

6,780 

2.26S 

2.615 

June 

July.  

11,700 

1,000 

2,870 

0.960 

1.071 

10,900 

1,000 

4,420 

1.478 

1.704 

August,  

1,280 

13-1 

616 

o.m 

0.238 

Seitteraher 

718 

105 

370 

0.12A 

0.138 

October 

13,700 

292 

3,840 

1.284 

1.480 

November 

December 

30.900 

2,530 

7.130 

2,660 

2.385 

0.890 

2.661 

1.026 

The  year 

95,200 

105 

5, SCO 

1.959 

26.729 

Note.— Uiver  frozen  Feb.  7-23  and  Dec.  29-31  inclusive,  and  discharge  estimated  from  climato- 
logical records. 


BALD  EAGLE  CREEK. 


DESCRIPTION  OF  BASIN. 

Hald  I'Aag'le  creelc,  a large  trihnlary  of  the  West  Branch  of  the 
Sns(jue]iaiiiia  ri\'er  in  Centre  and  Clinton  counties,  drains  an  area 
of  ai»j']  oxiinately  ISO  square  miles.  Rising  on  the  southern  bound- 
ary on  the  ivestern  ])art  of  Centre  county,  it  1Io^ys  northeasterly 
throngli  an  agriculluial  valley,  the  adjacent  hills  being  covered  with 
second  growth  timber.  The  valley  gradually  widens  to  a consider- 
alde  breadth  as  the  stream  enters  Clinton  county,  continuing  to 
its  month  at  Lock  Haven,  the  total  length  being  about  50  miles, 
and  the  watershed  oval  in  shaiie.  The  valleys  in  this  basin  are 
extensiiely  farmed  and  contain  numerous  boroughs  and  villages, 
while  the  bordering  ridges  are  nearly  all  covered  with  heavy  second 
growth.  This  creek  rises  at  an  elevation  of  approximately  1,100  feet 
and,  in  a distance  of  about  23  miles  to  Milesburg,  falls  at  the  rate 
of  IS  feet  per  mile;  from  this  point  to  tire  mouth  the  slope  is  ap- 
proximately five  feet  ]»er  mile.  The  ]»rin"apal  tributaries  are  Fishing, 
Beech  and  Spring  creeks.  Spring  and  Fishing  creeks  enter  from  the 
sonth,  draining  a limestone  section,  and  their  well  maintained  dry 
weather  flow  aids  largely  in  making  the  discharge  of  Bald  Eagle 
creek,  in  such  seasons,  a most  important  affluent  of  the  West  Branch. 
Many  of  the  smaller  tributaries  are  used  for  domestic  water  supifly, 
nearly  all  the  boroughs  and  larger  villages  being  so  equipped. 
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The  mean  annual  precipitation  over  the  greater  portion  of  the 
watershed  is  from  40  to  45  inches. 

The  Water  Supply  Commission  of  Pennsylvania  maintains  three 
gaging  stations  in  this  basin, — at  Beech  Creek  Station,  at  Milesburg, 
and  on  Spring  creek  near  Bellefonte.  A gaging  station  at  Castanea, 
one  mile  above  the  month,  was  formerly  operated  by  this  Commis- 
sion, but,  on  account  of  being  influenced  by  backwater  from  the  West 
Branch  of  the  Susquehanna  river  during  medium  and  higii  stages, 
was  discontinued. 


SUSQUEHANNA  BASIN— STATION  NO.  17. 


BALD  EAGLE  CREEK  AT  MILESBURG,  PA. 


DESCRIPTION  OP  STATION. 

LOCATION — On  Pennsylvania  Railroad  bridge  No.  53,  300  yards 
above  mouth  of  Spring  creek,  at  Milesburg,  Centre  county. 

RECORDS  AVAILABLE — Discharge  complete  from  February  6, 
1911,  to  December  31,  1913. 

DRAINAGE  AREA— 140  square  miles. 

GAGE — A 10  foot  staff  gage  is  fastened  to  the  downstream  side 
of  the  bridge.  The  elevation  of  zero  is  arbitrary.  Bench  Mark  No. 
1 is  cross  “X.”  on  top  of  4th  step  from  top  of  left  downstream  wing- 
wall,  1.7  feet  in  from  end  of  step,  ele\  ation  0.055  feet  above  gage 
datum.  The  gage  is  read  twice  daily  by  P.  II.  Haupt. 

DISCHARGE  MEASUREMENTS— Taken  fiom  downstream  side 
of  railroad  bridge,  and  by  wading  during  low  stages.  The  initial 
point  for  soundings  is  face  of  left  abutment  under  downstream  guard- 
rail along  tracks. 

CHANNEL — The  channel  above  the  station  is  straight  for  300 
feet.  Below  the  station  there  is  a slight  bend  to  the  norlhwest  for 
about  500  feet.  The  right  bank  is  high,  steep,  and  rocky,  and  the  left 
bank  is  low,  but  railroad  embankment  ])revents  floods  going  around 
the  bridge.  The  bed  is  composed  of  gravel  and  stone. 
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I»ISCIlAR(il']  iNIRASUUKMENTS  OF  BALD  EAGLE  CREEK,  AT  MILES- 
BUKG,  CENTR]']  COUNTY,  PA. 

(Drainage  area  11,0  square  miles.) 


No. 

Date. 

llydrographer. 

Width. 

1 

Area  of  section,  j 

i 

1 

1 

Mean  velocity.  j 

Gage  height.  j 

Discharge. 

Uemarks. 

Ft. 

1913. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

10 

Sept.  19 

Ilosiner,  

30 

9 

0.39 

0.14 

3.5 

Wading  measurement  300 

feet  aliove  liridge. 

11 

Dec.  5 

Ueckord  Sc  Shade,  ... 

S2 

167 

0.39 

0.95 

65 

0.6  measurement. 

DISCHARGE  TAP.I.E  FOR  BAIR)  EAGLE  CREEK, 
TRE  COUNTY,  FROM  FEB.  0, 


AT  MILESBURG,  CEN- 
1911 . 


S3 

.5? 

% 

.a 

01 

tD 

c3 

O 

:i 

;! 

Discharge.  | 

i 

i 



Gage  height. 

1 

1 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

6 

Sf 

Cj 

Si 

o 

VI 

5 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

0.10 

1 

.10 

105 

.10 

420 

.10 

1110 

.10 

2430 

.20 

3 

.20 

125 

.20 

470 

.20 

1220 

.20 

2580 

.30 

6 

.30 

145 

.30 

525 

.30 

1340 

.30 

2740 

.40 

13 

.40 

170 

.40 

580 

.40 

1460 

.40 

2900 

.50 

21 

.50 

195 

.50 

640 

.50 

1590 

.50 

3060 

.GO 

31 

.60 

225 

.60 

700 

.60 

1720 

.60 

3220 

.70 

43 

.70 

260 

.70 

770 

.70 

1850 

.70 

3390 

.80 

57 

.80 

295 

.80 

840 

.80 

1990 

.80 

3560 

.90 

71 

.90 

335 

.90 

920 

.90 

2130 

.90 

3730 

1.00 

87 

2.00 

37B 

3.00 

1010 

4.00 

22S0 

5.00 

3900 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  BALD  EAGI^E  CREEK  AT  MILESBURG,  CENTRE  COUNTY,  PA. 
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Note. — *Crepk  frozen  Feb.  4 to  March  10  inclusive,  and  discharge  estimated  from  cliinatoloffical  records.  aMax.  5.0'  at  4.  p.  ni. ; 5500  sec.  ft.  bMax.  4.85'  at  8 
3640  sec.  ft.  {-Max.  2.85'  at  8 a.  m.  ; 880  sec.  ft.  dMax.  4.80'  at  8 a.  m.  ; 3560  sec.  ft.  eMax.  4.20'  at  4 p.  m. ; 2580  sec.  ft. 
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ESTIMATED  .MONTHLY  DISCHARGE  OF  BALD  EAGLE  CREEK,  AT 
.MILESBUKG,  CENTRE  COUNTY,  PA. 


(Druinarjc  urea  HO  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  In 
inches. 

1913. 

January,  

2740 

26 

494 

3.529 

4.069 

102 

0 729 

0 759 

458 

3.271 

3.771 

April 

812 

60 

182 

1.300 

1.450 

May,  

36)0 

27 

285 

2.036 

2.347 

June,  

228 

13 

56 

0.400 

0.446 

July,  

880 

10 

99 

0.707 

0.815 

August 

17 

2 

6 

0.043 

0.060 

September 

36 

1 

4 

0.029 

0.032 

October,  

3160 

4 

186 

1.329 

1.532 

Noveiubor 

2180 

31 

184 

1.314 

1.466 

December,  

375 

50 

135 

0.964 

1.111 

The  year 

6509 

1 

183 

. 1.304 

17.848 

Note. — Creel;  frozen  Feb.  4 to  March  19  inclusive,  and  discharge  estimated  from  climatological 
records. 


SPRING  CREEK. 


DESCRIPTION  OF  BASIN. 

Spring  creek,  an  important  tributary  oi'  Raid  E:igie  creek,  drains 
:in  ai(*a  of  :i]i])roximately  1-15  sqnaie  miles,  rising  in  the  sontli  central 
]):irt  (»f  ('cnlre  comity  :ind  llowing  in  a general  northerly  direction 
llirongli  a rich  and  thickly  inhahitated  farming  section,  to  its  month 
at  llilesbnrg,  a distance  of  about  20  miles,  the  basin  being  approxi- 
mately ];ear  sh.ajied.  Its  course  is  winding,  the  slope  being  rapid 
at  the  headwaters  and  giadnally  <lecreasing  as  the  mouth  is  reached. 
There  are  many  small  tributaries  rising  in  the  well  timbered  moun- 
tains, but  throughout  a stretch  of  ten  miles  of  this  stream,  from  above 
State  College  to  Bellefonte,  no  surface  tributaries  enter  it.  Through- 
out this  section  the  valley  and  surrounding  hills  are  underlain  with 
lime.stone,  sink  holes  being  much  in  evidence,  and  the  drainage  of 
this  jiart  of  the  watershed  appears  in  numerous  limestone  springs 
close  to  the  creek  banks,  the  largest  of  which  is  Bellefonte  Spring 
at  Bellefonte,  with  a continuous  How  of  approximately  9,000,000  gal- 
lons daily.  The  dry  weather  flow  of  this  creek  is  very  large,  and 
plays  an  important  part  in  maintaining  the  low  water  flow  of 
Bald  Eagle  creek.  In  this  watershed  lie  State  College,  Bellefonte 
and  Centre  Hall  boroughs,  and  many  large  farming  villages,  nearly 


11!) 


all  of  which  obtain  domestic  water  snp])ly  from  the  upper  tribu- 
taries of  Spring  creek,  while  the  main  stream  is  used  at  nnnierous 
points  by  small  water  power  installations. 

Tlie  watershed  lies  paitly  in  an  area  of  o5  to  40  inches,  and  partly 
in  an  area  of  40  to  45  inches  mean  annual  precipitation. 

The  discharge  of  this  stream  has  been  measured  since  Fel)ruary 
7,  toil,  about  one  mile  t)elo\v  Bellefonte. 


f 

SUS<.)UEHAXXA  BASIX-STATION  NO.  18. 


SPRING  CREEK  NEAR  BELLEFONTE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through-tiuss,  highway  bridge, 
about  one  mile  below  P.ellefonte,  Centre  Co., 

RECORDS  AVAILABLE^ — Discharge  complete  fiom  February  7, 
1911  to  December  31,  1913. 

DRAINAGE  xVREA — 145  square  miles. 

GAGE — A 10  foot  staff  gage  is  attached  to  the  downstream  side 
of  the  left  abutment.  The  elevation  of  zero  is  arbitrary.  Bench 
Mark  No.  1 is  a chiseled  + mai'k  on  downstream  corner  of  down- 
stream edge  of  left  abutment,  elevation  7.50  feet  above  gage  datum. 
The  gage  is  read  twice  daily  by  J.  H.  Oliger. 

DISCHARGE  MEASUREMENTS— Taken  from  the  downstream 
side  of  bridge;  the  initial  point  for  soundings  is  the  face  of  the  left 
abutment,  downstream  side  under  guard  rail. 

CHANNEL — The  channel  is  straight  for  300  feet  above  the  station, 
but  there  is  a bend  to  the  left  80  feet  below.  Both  banks  are  flat 
and  overflow  during  extreme  high  stages.  The  bed  is  composed  of 
gravel  and  stone. 

REMARKS — There  is  a canal  about  300  feet  east  of  the  creek  pro- 
per, which  carries  a very  small  ])ai’t  of  the  floAV  of  the  stream,  most 
of  which  is  leakage  through  the  head  gates.  Discharge  measure- 
ments made  from  the  concrete  bridge  over  the  canal  indicate  that 
the  mean  daily  discharge  is  approximately  six  cubic-feet  per  second 
during  the  entire  year,  and  this  has  been  added  to  the  daily  discharge. 
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DISCHARGE  MI^ASUREJIENTS  OF  SPRING  CREEK 
PONTE,  CENTRE  COUNTY,  PA.  ’ 


NEAR  BELLE- 


( Draindfje  area  l.'/S  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section.  ! 

i 

Mean  velocity.  j 

Gage  height. 

. I 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913. 

ft. 

sec. 

ft. 

8 

Sept.  10 

Hosmer 

87 

117 

1.29 

1.52 

151 

Creek  proper.  0.6  method. 

Sept.  10 

Hosmer 

13 

7 

0.57 

1.00 

4 

Canal.  Surface  msmt. 

9 

Dec.  5 

Reckord  & Shade,  ... 

86 

131 

1.50 

1.64 

196 

Creek  proper.  0.6  and 

surface  msmt. 

Dec.  5 

Reckord  & Shade,  ... 

30 

30 

0.43 

1.38 

13 

Canal.  Surface  msmt. 

DISCHARGE  TABLE  FOR  SPRING  CREEK,  NEAR  BELLEFONTE,  CEN- 
TRE COUNTY,  FROM  FEB.  7,  1911. 


Gage  height. 

Discharge. 

Gage  height. 

Discharge.  | 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.00 

87  ! 

.70 

215  I 

.40 

445  ' 

.10 

800 

.80 

1380 

.10 

101 

.80 

240 

.50 

485 

.20 

870  , 

.90 

1480 

.20 

116  : 

.90 

270  i 

.60 

530 

.30 

940  i 

4.00 

1590 

.30 

132  ^ 

2.00 

300  1 

.70 

575 

.40 

1010 : 

.40 

150 

.10 

335  ! 

.80 

625 

.50 

1090  1 

.50 

170  ; 

.20 

370 

.90 

680 

.60 

1180  1 

.60 

192  ! 

1 

.30 

405 

i 

3.00 

740 

.70 

1280  ! 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  SPRING  CREEK  NEAR  BELLEPONTE,  CENTRE  COUNTY,  PA 
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Notg  _gix  sec. -ft.  aaded  to  daily  discharge  for  canal. 


ESTIMATED  MONTHLY  DISCHARGE  OF  SPRING  CREEK,  NEAR  BELLE- 
FONTE,  CENTRE  COUNTY,  PA. 

(Drainage  area  Up  square  miles.) 


Discharge  in  Second-feet. 

Kun-off. 

MONTH. 

Maximum- 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

.Tanuary 

514 

ISO 

384 

2.648 

3.053 

Felirimry 

394 

203 

259 

1.786 

1.860 

March,  

1310 

198 

347 

2.393 

2.759 

April 

491 

236 

322 

2.221 

2.478 

May 

545 

209 

268 

1.848 

2.131 

June,  

334 

200 

232 

1.600 

1.785 

July,  

621 

194 

244 

1.683 

1.940 

August,  

221 

180 

200 

1.379 

1.690 

September,  

203 

172 

184 

1.269 

1.416 

October,  

358 

176 

199 

1.372 

1.681 

November 

459 

194 

263 

1.814 

2.024 

December,  

279 

207 

231 

1.593 

1.837 

The  year,  

131(» 

172 

261 

1.800 

2.454 

SUSQUEHANNA  BASIN— STATION  NO.  19. 


BALD  EAGLE  CREEK  AT  BEECH  CREEK  STATION,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — Oil  tbreo  fsiuiii,  steel,  highway  hi-idge,  at  Beech 
Ci-eek  Station,  Clinton  county. 

RECORDS  A'S'AILABLE — Discharge  complete  from  June  23, 
l!.)l(l,  to  December  31,  1913. 

DItAlNAOE  AREA — 505  square  miles. 

GAGE — A chain  gage  is  fastened  to  the  handrail  on  the  upstream 
side  of  the  liridge.  The  elevation  of  zero  is  arbitrary.  Tlie  length 
of  chain  from  ihe  bottom  of  the  weight  to  the  marker  is  35.38  feet. 
Bench  Mark  No.  1 is  outer  downstream  corner  of  right  bridge  seat, 
elevation  19.085  feet  above  gage  datum.  Tlie  gage  is  read  twice 
daily  by  S.  C.  Mains. 

DISCHARGE  MEASEREMENTS — Taken  from  the  downstream 
side  of  the  biidge.  The  initial  point  for  soundings  is  end  of  wooden 
gnard-rail,  downstream  side,  east  end. 

CHANNEL— The  channel  above  the  station  of  Bald  Eagle  creek 
is  straight  foi'  450  feet,  bnt  Beech  creek  comes  in  at  right  angles 
from  the  west  immediately  above  the  bridge.  The  channel  below  the 
station  is  straight  for  GOO  feet.  The  right  bank  is  35  feet  above  the 
bed  of  the  creek.  The  left  bank  is  flat,  being  8 to  10  feet  above  the 
bed  of  the  creek.  The  bed  is  composed  of  rock  and  gravel. 
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DISCHARGE  MEASUREMENTS  OF  BALD  EAGLE  CREEK,  AT  BEECH 
CREEK,  CLINTON  COUNTY,  PA. 

(Drainuye  area  5U5  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

See. 

1913. 

ft. 

sec. 

ft. 

7 

Sept.  10 

Hosmer,  

159 

392 

0.45 

1.56 

176 

0.6  measurement. 

g 

Nov,  11 

Boebringer,  

20S 

SOS 

2,48 

3.80 

2007 

Surface  measurement. 

9 

Dec.  6 

Reckord  & Shade,  ... 

174 

473 

0.98 

2.12 

464 

0.6  measurement. 

DISCHARGE  TABLE  FOR  BALD  EAGLE  CREEK,  AT  BEECH  CREEK, 
CLINTON  COUNTY,  FROM  JUNE  23,  1910. 


II 

Gage  height.  |j 

il 

Discharge. 

Gage  height. 

Discharge. 

1 

1 

Gage  height. 

Discharge. 

Gage  height. 

! Discharge. 

i 

Gage  height. 

Discharge. 

Feet. 

See.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.30 

109 

60 

835 

.80 

1990 

.90 

3630 

.10 

5895 

.40 

147 

.70 

910 

.90 

2120 

5.00 

3800 

.20 

6110 

.60 

189 

.80 

990 

4.00 

2250 

.10 

3970 

.30 

6330 

.60 

235 

.90 

1070 

.10 

2380 

.20 

4140 

.40 

6550 

.70 

285 

3.00 

1160 

.20 

2520 

.30 

4320 

.50 

6775 

.80 

335 

.10 

1250 

.30 

2670 

.40 

4500 

.60 

7000 

.90 

385 

.20 

1345 

.40 

2825 

.50 

4685 

.70 

7225 

2.00 

440 

.30 

1440 

.50 

2980 

.60 

4875 

.80 

7450 

.10 

600 

.40 

1540 

.60 

3140 

.70 

5065 

.90 

7675 

.20 

660 

.50 

1645 

.70 

3300 

.80 

5265 

7.00 

7900 

.30 

625 

.60 

1756 

.80 

3465 

.90 

5470 

.40 

690 

.70 

1870 

6.00 

6680 

.50 

760 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  BALD  EAGLE  CREEK  AT  BEECH  CREEK,  CLINTON  COUNTY,  PA. 
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DEC. 

Q 

iiSig  lesig  siisi  iiisi  iissg| 

G H 

2.58 

2.50 

2.45 

2.36 

2.34 

2.32 

2.28 

2.34 

2.30 

2.14 

2.22 

2.23 

2.20 

2.18 

2.26 

2.15 

1.92 

1.94 

2.05 

2.10 

2.06 

2.05 

2.10 

2.08 

1.90 

1.90 

2.20 

2.16 

2.17 

2.46 

3.11 

NOV. 

1 

SSsil  glsli  alsis  33S§i 

K ””^SS  gqsss  ?33K£S  : 

^ ci  M C'i  C-J  <M  (M*  CM*  (N  CM  CM  CM  Cl  CM  CM*  CM  CM  Cm’  CM  r4  CM  CM  CM  CM  CM  CM  CM  CM  CM*  • 

OCT. 

.52 

Q 

gissi  iiiie  igiis  sissi  isiss  ssigii 

G H 

SSSSSS  SSSSl;  SSS3S 

CMCMCMCMCM  CMC-lCMCMCl  cmcmcmcmcm  cmcmcmcmci  CMCMCMCMCM  CMCMCMCMCMCM 

SEPT. 

.52 

Q 

Hiss  iliss  siisS  sas||  lll^g  g|ps  : 

G H 

1.91 

1.94 

2.19 

2.53 

2.51 

2.37 

2.29 

2.17 

2.13 

2.09 

2.11 

2.13 

2.05 

2.03 

1.97 

1.94 

1.89 

1.91 

1.91 

1.89 

1.91 

1.97 

2.12 

2.47 

2.60 

2.85 

2.75 

2.61 

AUG. 

.53 

Q 

SsiSg  gsSsL  ili^S 

G H 

1.52 

1.52 

1.50 

1.48 

1.46 

1.47 

1.47 

1.48 
1.62 
1.68 

1.68 

1.67 

1.64 

1.77 

1.87 

1.91 

1.96 

1.94 

1.91 

1.88 

1.88 

1.86 

1.82 

1.80 

1.78 

1.78 

1.80 

1.85 

1.89 

JULY. 

- 

.52 

Q 

giiii  iiSss  isaSii 

o 

1.83 

1.80 

1.77 

1.79 

1.75 

1.70 

1.69 

1.79 

1.75 

1.66 

1.63 

1.63 

2.67 
1.83 
1.09 

1.69 

2.15 

2.05 

1.75 

1.68 

1.64 
1.62 

1.59 

1.62 

1.61 

1.59 

1.59 

1.89 

1.68 

1.61 

. 1.55 

JUNE. 

s' 

i ; SllSi  ; 

gh| 

2.07 

1.99 

1.96 

1.94 
2.00 

1.95 

1.86 

Q 


I ssssa  sssags 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  BALD  EAGLE  CREEK  AT  BEECH  CREEK,  CLINTON  COUNTY,  PA 
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ESTI.AIATED  MONTHTA'  DISOHAROE  OF  BALD  EAGLE  CREEK,  AT 
BEECH  CREEK,  CLiXTON  COUXTY,  PA, 

(Drainage  area  JO'J  square  miles.) 


MOXTII. 

Discharge  in  Second-Ceet. 

Itun-ofE. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1910. 

July 

888 

212 

315 

0.558 

0.&44 

August,  

418 

172 

290 

0.513 

0.592 

September,  

mo 

380 

563 

0.906 

1.112 

October,  

880 

47  b 

631 

1.117 

1.288 

Xovember 

888 

429 

574 

1.016 

1.134 

December 

1200 

385 

586 

1.037 

1.195 

1911. 

Jnnuary,  

8350 

697 

1650 

2.920 

3.366 

February,  

1780 

494 

917 

1.623 

1.690 

March,  

2520 

554 

933 

1.651 

1.903 

April 

3G30 

895 

1527 

2,703 

3.016 

May 

950 

375 

543 

0.961 

1.108 

June 

1340 

305 

475 

0.841 

0.938 

July 

305 

230 

256 

0.453 

0.522 

August,  

3220 

212 

639 

1.131 

1.304 

September 

11500 

820 

1723 

3.050 

3.403 

October 

17400 

998 

2092 

3.703 

4.269 

November 

1420 

828 

1007 

1.782 

1.988 

December,  

3010 

746 

1282 

2.269 

2.616 

The  year,  

17400 

212 

1087 

1.924 

26.123 

al912. 

686 

1.214 

1.400 

610 

1.080 

1.1$5 

8120 

2310 

4.088 

4.713 

April 

5000 

926 

1910 

3.381 

3.772 

May 

5060 

632 

1610 

2.850 

3.286 

June,  

718 

310 

430 

0.761 

0.849 

July 

446 

240 

304 

0.538 

0.621 

August 

644 

245 

406 

0.719 

0.829 

September,  

2950 

434 

761 

1.347 

1.503 

October 

1430 

692 

893 

1.581 

1.823 

November 

3920 

768 

1100 

1.947 

2.172 

December 

1550 

548 

896 

1.586 

1.829 

The  year,  ^ 

993 

1.758 

23.962 

1913. 

January,  

5390 

865 

1980 

3.505 

4.041 

February,  

1350 

434 

836 

1.480 

1.541 

March,  

13000 

560 

1780 

3.150 

3.632 

April,  

2860 

625 

1130 

2.000 

2.231 

May,  

8400 

424 

1180 

2.089 

2.409 

June,  

1440 

365 

563 

0.997 

1.113 

4320 

340 

933 

1.651 

1.903 

August,  

554 

212 

320 

0.566 

0.653 

September,  

396 

194 

234 

0.414 

0.462 

October 

2860 

230 

558 

0,988 

1.139 

November,  

5030 

375 

1030 

1.823 

2.034 

December 

1160 

390 

693 

1.227 

1.415 

The  year,  

13000 

194 

936 

1.658 

22.573 

aCreek  frozen  Jan.  1-Mar.  11  inclusive,  and  discharge  estimated  from  climatological  records. 
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PINE  CREEK. 


DESCRIPTION!  OF  BASIN. 

l*ine  cieek,  one  of  the  major  tributaries  of  the  West  Branch  of  the 
Susquehanna  river,  drains  an  area  of  ai)proximatelY  975  square  miles 
in  Potter,  Tioga  and  Lycoming  counties.  Rising  in  the  northeastern 
part  of  Potter  county  on  the  divide  of  the  Allegheny,  Benesee  and 
Susquehanna  river  basins,  it  flows  in  a general  sontlieasterly  direc- 
tion to  its  mouth  at  Jersey  Shore,  Lycoming  county,  a distance  of 
approximately  75  miles. 

The  headwaters  are  steep  and  rapid,  flowing  through  narrow  val- 
leys to  Galeton,  Potter  county,  from  which  point  the  creek  contin- 
ues in  a broader  valley  and  with  less  fall,  passing  through  extensive 
marshy  areas  into  Tioga  county,  where  it  turns  southward  throngh 
a deep,  narrow  valley,  with  considerable  fall,  walled  in  on  either  side 
by  high  table  land,  through  which  it  has  cut  a channel  with  stee]>, 
precipitous  sides,  nearly  to  its  mouth,  wlseie  the  valley  again  broad- 
ens out.  This  stream  has  many  ti  il>utaries,  tlie  most  important 
being  AVest  Branch,  Marsh  run,  Babl)  creek  and  IJttle  Pine  creek. 
Practically  the  entire  watershed  is  well  covered  with  second  growth 
timber,  there  being  proportionately  little  cultivated  land.  The  head- 
waters of  Pine  creek  lie  within  the  glacial  area.  There  are  numerous 
small  villages  in  its  basin,  and  a few  boroughs  of  considerable  size, 
some  of  which  obtain  their  water  sui)ply  therefiom. 

The  upper  part  of  the  watershed  is  subject  to  a mean  annual  pre- 
cipitation of  35  to  49  inches,  while  the  lower  i»art  lies  in  an  area  of 
from  40  to  45  inches. 

The  discharge  has  been  measured  since  July  15,  4908,  at  Water- 
ville,  43^  miles  above  the  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  20. 


PINE  CREEK  AT  WATERVILLE,  PA. 


DESCRIPTION  OF  STATION 

LOCATION — On  single  s])an,  steel,  through-trnss,  highway  bridge, 
about  three-fourths  of  a mile  above  the  X.  Y.  C.  Railroad  Station 
at  Waterville,  Lycoming  county. 
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RECOPvDH  AVAILABLE— Discharge  complete  from  July  15th, 
1908,  to  December  31st,  1913. 

DKATNAGE  AREA — 750  square  miles. 

(tA(tE — A staudard  chaiu  gage  is  fasteued  to  the  downstream 
liandiail.  The  elevatiou  of  zeio  is  arbitrary.  The  length  of  chain 
from  bottom  of  weight  to  the  marker  is  29.67  feet.  Bench  Mark  No. 
1 is  a projection  on  stone  2.7  feet  in  from  face  of  right  abutment, 
down.stieam  side  or  wing,  lowest  stone,  dog  mark  on  stone  just  at 
point,  elevation  7. OSS  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  Howard  Hariis. 

DISt'HARGE  MEAGLREMENTS— Taken  from  the  downstream 
side  of  the  Inidge,  the  initial  point  for  soundings  being  the  right 
end  of  the  downstream  handrail.  Wading  measurements  are  ob- 
tained during  low  stages  at  a point  several  Imudred  feet  above  the 


brid  ge. 

CFIANNEL — The  channel  above  the  station  is  straight  for  2,000 
feet  with  a riffle  1,000  feet  above.  The  channel  below  the  station  is 
straight  for  500  feet,  rvith  a i-itlle  300  feet  below.  The  right  bank 
is  not  Subject  to  oveifiow,  except  during  extreme  high  stages  such 
as  the  hoods  of  1S65  and  18S9,  wliile  the  left  bank  is  high  and  not 
subject  to  overflow.  Tlie  bed  is  composed  of  gravel. 


DISCHARGE  MEASUREMENTS  OF  PINE  CREEK,  AT  AVATERVILLE,  LY- 
COMING COUNTY,  PA. 

(Drainage  area  750  square  miles.) 


No. 

Date. 

nydrogi-aplier. 

Width. 

. 1 

Ai-ea  of  section.  || 

li 

, Mean  Velocity. 

If 

O 

fc£ 

C3 

O 

Discharge. 

Eemarks. 

0 

pt. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

31 

Sept.  11 

Uosnier,  

.so 

(d'o 

0.70 

0.75 

46 

Wading  800'  above  bridge. 

32 

Dee.  2 

Fieekord  & Shade,  ... 

211) 

352 

1.65 

1.78 

582 

O.G  measurement. 

131 


DISCHARGE  TABLE  FOR  PINE  CREEK,  AT  WATERVILLE, 
COUNTY,  FROM  JULY  16,  1908. 


LYCOMING 


Gage  height.  j 

1 j 

Discharge.  | 

Gage  height. 

j 

6 1 

to  1 

Si 

ja 

o 

m 

Gage  height.  1 

Discharge. 

”5) 

o 

O' 

tn 

c; 

Discharge. 

! Gage  height. 

i 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

0.60 

2.5 

3.00 

183.5 

.40 

6160 

.80 

12700 

.20 

20750 

.70 

40 

.10 

1960 

.50 

6410 

.90 

13000 

.30 

21120 

.80 

60 

.20 

2090 

1 .60 

6660 

8.00 

13300 

.40 

21490 

.90 

95 

.30 

2220 

.70 

6910 

.10 

13600 

.50 

21870 

1.00 

130 

.40 

2355 

! .80 

7165 

.20 

13900 

.60 

22260 

.10 

175 

.50 

2500 

.90 

7420 

.30 

14200 

.70 

22630 

.20 

22S 

.60 

2645 

6.00 

7675 

.40 

14510 

.so 

23045 

.30 

280 

.70 

2790 

.10 

7930 

.50 

14830 

.90 

23445 

.40 

335 
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.90 
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.10 
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.50 
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DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  PINE  CREEK  AT  WATEKVILLB,  LYCOMING  COUNTY,  PA. 
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estimated  from  climatological  record  and  discharge  of  West  Branch  Susquehanna  River  at  Williamsport. 
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ESTIMATED  MONTIILl  DISCHARGE  OF  PINE  CREEK,  AT  WATER- 
VILLE,  LYCOMING  COUNTY,  PA. 

(Drainage  area  750  square  miles.) 


Discharge  in  Second-feet. 


Eun-ofE. 


MONTH. 


1913. 

January,  

February , 

lilarch,  

Aprii 

May 

June 

Juiy,  

August ‘ 

September 

October 

November 

December 

The  year 


Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

14100 

670 

3130 

4.173 

4.S11 

693 

0.924 

0.962 

27900 

610 

3570 

4.760 

5.488 

13300 

335 

1670 

2.227 

2.485 

4630 

406 

1260 

1.680 

1.937 

1530 

134 

483 

0.644 

0.718 

354 

106 

164 

0 . 219 

0.253 

106 

46 

57 

0.076 

0.088 

236 

28 

62 

0.083 

0.092 

5940 

98 

864 

1.152 

1.328 

6410 

500 

1420 

1.893 

2.112 

4630 

465 

966 

1.288 

1.485 

1190 

1.593 

21.759 

NOTE.— Creek  frozen  Feb.  7 to  March  2,  incl.,  and  discharge  estimated  from  climatologicai 
records  and  discharge  of  West  Br.  Susquehanna  Elver  at  Wiiiiamsport. 


LYCOMING  CREEK. 


DESCRIPTION  OF  BASIN. 

Lycoming  creek,  a tributary  of  the  West  Branch  of  the  Sus(]ue 
hanna  river  in  the  central  part  of  L3^coming  county,  drains  an  aj)- 
proximate  area  of  275  square  miles.  Rising  in  the  northeastern  cor- 
ner of  Lj^coming  county,  it  flows  in  a general  southerly  direction 
through  Tioga  and  L^-coming  counties,  a distance  of  34  miles,  to  its 
mouth  a short  distance  above  Williamsport.  The  upper  portion  of 
this  stream  and  its  tributaries  lie  within  the  glacial  area,  in  a sparsely 
inhabited  region  well  covered  with  second  growth  timber,  the  vallej's 
being  generallj^  nai-row,  the  side  hills  high  and  steep  and  the  fall 
rapid.  Throughout  the  lower  section  the  valley  is  wide  and  the 
stream  has  a flat  slope  through  an  agricultural  region.  There  aie 
numerous  small  ti’ibutaries,  the  largest  being  Roaring  Branch.  Gidy 
a few  villages  lie  along  this  stream,  the  larger  being  near  the  mouth. 
This  creek  and  its  tributaries  are  used  to  some  extent  for  power 
purposes  by  grist  mills. 

The  mean  annual  precipitation  over  the  greater  portion  of  this 
watershed  is  from  40  to  45  inches. 
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Tlie  <liscliarge  of  this  creek  has  been  nieasiired  from  July  14,  1908, 
to  Ihecemljer  31,  1912,  at  I’ridge  No.  2 of  the  Northern  Central 
Itailroad,  three  miles  above  the  mouili,  and  since  December  4,  1913, 
at  llridge  No.  10,  near  Trout  Kun. 


SUSQUEHANNA  BASIN— STATION  NO.  21. 


LYCOMING  CREEK  NEAR  TROUT  RUN,  PA: 


UESCRIPTION  OF  STATION. 

LOCATION — Oil  single  span,  steel,  through-truss,  highway  bridge, 
21  miles  abo'i'e  TioiU  Ruu,  Lyco]uing  county. 

liECORDS  AACIILABLE — Discharge  measurement  and  gage 
heiglits  from  December  4 to  31,  1913. 

DRAINAGE  AREA — 185  square  miles. 

GAGE — A standard  chain  gage  is  fastened  to  the  downstream 
liandrail.  The  elevation  of  zero  is  arbitrary.  Tlie  length  of  chain 
from  bottom  of  weight  to  marker  is  23.12  feet.  Bench  Mark  No.  1 is 
niclie  cut  on  top  of  stone  of  11th  course  from  top,  right  abutment, 
downstream  side,  1.55  feet  in  from  face  of  abutment,  elevation  8.54 
feet  above  gage  datum.  Tlie  gage  is  read  twice  daily  by  E.  L.  Apker. 

DIHCDARGE  MEASUREMENTS— Taken  fiom  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  extreme  right 
end  ]dpe  handrail,  downstream  side. 

CHANNEL — The  channel  is  straight  above  and  below  the  station 
for  290  feet  and  100  feet  respectively.  The  right  bank  is  of  medium 
height  and  overflows  dui  ing  extreme  high  stages.  The  left  bank  is 
high  and  not  subject  to  overflow.  The  bed  is  composed  of  gravel 
and  sand,  and  is  veiy  uniform. 

DISCHARGE  MEASUREMENT  OF  LYCOMING  CREEK,  NEAR  TROUT 
RUN,  LYCOMI.VG  COUNTY,  PA. 

(Drainufie  area  781  square  miles.) 


No. 


Date. 

Hydrographer. 

1913 

Dec.  3 

Ileckord  & Shade,  . 

Remarks. 


Feet. 
102  * 


.Sq. 

ft. 

151 


Ft. 
per 
sec. 

0.91  2.77 


Feet. 


Sec. 

ft. 

13S 


Surf.  & 0.6  msmt. 
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DAILY  MEAN  GAGE  HEIGHTS  OF  LYCOMING  CREEK  NEAR  TROUT 
RUN,  LYCOMING  COUNTY,  PA. 


1913 

DAY. 

DEC. 

1913 

DAY. 

DEC. 

Gage 

heiglit. 

Gage 

lieiglit. 

1 

IG 

2.82 

2 

17,  

2.80 

18 

2.75 



i 

2.70 

lO’  

2.68 

5'  

2.70 

20  

2.60 

6 

2.70 

n 

2.62 

7'  

2.70 

22’  

2.62 

8’  

3.10 

O'?' 

2.60 

9,  

3.85 

24,  

3.85 

10'  

3.65 

25’  

3.40 

11  

3.45 

26  

3.32 

12;  

3.25 

27!  

3.12 

13j  

3.05 

2Si  

3.08 

14'  

2.90 

29i  

3.15 

15,  

2.90 

30’  

3.15 

31,  

3.U0 

SUSQUEHANNA  BASIN— STATION  NO.  22. 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  WILLIAMSPORT. 


DESCRIPTION  OF  STATION, 

LOCATION — On  five  si)an,  steel,  tlirongli-tiuss  highway  hi-idge, 
at  Market  Street,  IVilliamsport,  Lycoming  comity. 

RECORDS  AVAILABLE — Discharge  complete  from  March  1, 
1895,  to  December  31,  1913. 

DRAINACE  AREA — 5,970  square  miles. 

CAGE — A standard  chain  gage  is  fastened  to  the  upstream  side 
of  the  bridge.  The  elevation  of  zero  is  40G.4  feet  above  mean  S(“a 
level.  The  length  of  cliain  from  the  bottom  of  the  weight  to  the 
marker  is  40.23  feet.  Bench  Mark  No.  1 is  cut  in  face  of  left  almt- 
ment  of  bridge,  16th  course  down  fi'om  bridge  seat,  elevation  10.00 
feet  above  gage  datum.  The  gage  is  read  twice  daily  by  John  R. 
Mnndy. 

DISCHARGE  MEASUREMENTS— Taken  from  tlie  upper  side  of 
the  Market  Street  bridge.  Tlie  initial  point  for  soundings  is  face 
of  abutment  on  left  bank. 


r’HANXEL — The  channel  is  straight  above  and  below  the  station 
for  one-half  mile  and  several  hnnd;ed  feet  respectively.  There 
is  a low  wooden  dam  a short  distance  above  the  bridge.  Both  banks 
are  high  and  rocky,  and  not  subject  to  overtlow.  The  bed  is  composed 
of  rock  gravel  and  silt. 


DISCI-IAUGE  MEASUREMENTS  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER,  AT  AVILEIAMSPOR'C,  LYCOMING  COUNTY,  PA. 

(Drainage  area  5670  square  miles.) 


No. 

Date. 

IlydrograpUer. 

Width. 

Area  of  section. 

i 

Mean  Velocity. 

*5 

be 

C3 

c 

Discharge. 

i 

KemarUs. 

Ft. 

yeet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

3: 

Sept.  12 

Hosmor,  

68-’ 

2672 

0.23 

0.1.: 

618 

Surface  and  0.6  msmt. 

DISCHARGE  TABLE  FOR  WEST  BRANCH  SUSQUEHANNA  RIVER,  AT 
WILLIAMSPORT,  LYCOMING  COUNTY.  FROM  JAN.  1,  1912  TO  DEO.  31, 
1913. 


Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

o 

to 

c3 

O 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

0.00 

250 

.40 

7780 

.80 

21900 

.20 

40380 

.60 

65500 

.10 

370 

.50 

8090 

.90 

22400 

.30 

40980 

.70 

66400 

.20 

495 

.60 

8460 

7.00 

22900 

.40 

41600 

.80 

67300 

.30 

630 

.70 

8710 

.10 

23400 

.50 

42220 

.90 

68200 

.40 

775 

.80 

9030 

.20 

23900 

.60 

4"S40 

14.00 

69100 

.50 

930 

.90 

9360 

.30 

24400 

.70 

43480 

.10 

70000 

.60 

1090 

4.00 

9690 

.40 

24900 

.80 

44120 

.20 

70900 

.70 

1260 

.10 

10040 

.50 

25400 

.90 

44760 

.30 

71800 

.80 

1440 

.20 

10400 

.60 

25920 

11.00 

45400 

.40 

72700 

.90 

1630 

.30 

10770 

.70 

26440 

.10 

46050 

.50 

73650 

1.00 

1820 

.40 

11150 

.80 

26960 

.20 

46700 

.60 

74600 

.10 

2010 

.50 

11540 

.90 

27480 

.30 

47350 

.70 

75550 

.20 

2210 

.60 

11940 

8.00 

28000 

.40 

48050 

.80 

76.500 

.30 

2410 

.70 

12340 

.10 

28540 

.50 

48750 

.90 

77450 

.40 

2620 

.80 

12750 

.20 

29080 

.60 

49450 

15.00 

78400 

.50 

2830 

.90 

13170 

.30 

29620 

.70 

50150 

.10 

79400 

.60 

3050 

5.00 

13600 

.40 

30160 

.80 

50900 

.20 

80400 

.70 

3270 

.10 

14030 

.50 

30700 

.90 

51650 

.30 

81400 

.80 

3500 

.20 

14470 

.60 

31240 

12.00 

52400 

.40 

82400 

.90 

3740 

.30 

14910 

.70 

31780 

.10 

53150 

.50 

83400 

2.00 

3980 

.40 

15350 

.80 

32340 

.20 

53900 

.60 

84400 

.10 

4220 

.50 

15800 

.90 

32900 

.30 

54650 

.70 

85400 

.20 

4470 

.60 

16250 

9.00 

33460 

.40 

55450 

.80 

86400 

.30 

4720 

.70 

16700 

.10 

34020 

.50 

56250 

.90 

87400 

.40 

4970 

.80 

17150 

.20 

34580 

.60 

57050 

16.00 

88400 

5230 

.90 

17600 

.30 

35140 

.70 

57850 

.50 

93500 

.60 

5490 

6.00 

18060 

.40 

35700 

.80 

58650 

17.00 

98600 

.70 

57oO 

.10 

18520 

.50 

36260 

.90 

59450 

.50 

103800 

.80 

6020 

.20 

18980 

.GO 

36840 

13.00 

60300 

18.00 

109000 

.90 

6300 

.30 

19460 

.70 

37420 

.10 

611.50 

.50 

114300 

3.00 

6580 

.40 

' 19940 

.80 

38000 

.20 

62000 

19.00 

119600 

.10 

6870 

.50 

20120 

.90 

38580 

.30 

62830 

.50 

124900 

.20 

7170 

.60 

20900 

10.00 

391S0 

.40 

, 63700 

20.00 

130200 

.30 

7470 

.70 

21400 

.10 

39780 

.50 

i 64600 

1 

.50 

21.00 

135600 

141000 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  WEST  BRANCH  SUSQUEHANNA  RIVER  AT  WILLIAMSPORT,  LY- 
COMING COUNTY,  PA. 
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ESTIMATED  MONTHIA'  DISCHARGE  OF  WEST  BRANCH  SUSQUE- 
HANNA RIVER,  AT  WIEEIAMSPURT,  LYCOMING  COUNTY,  PA. 

(Drainage  area  5670  square  miles.) 


Dischai 

ge  in  Secoud-feet. 

Run-off. 

MONTH. 

^laximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

102000 

4310 

24300 

4.2S6 

4.941 

February,  

13000 

7320 

8440 

1.489 

1.551 

Marcb,  

13J0UU 

5750 

23100 

4.074 

4.697 

April,  

43000 

3500 

10700 

1.887 

2.106 

May 

55400 

775 

9780 

1.725 

1.988 

June,  

27000 

1030 

5260 

0.928 

1.036 

July,  

22400 

1440 

5520 

0.974 

1.123 

August,  

6020 

630 

1870 

0.330 

0.380 

Septumber,  

6440 

3S2 

1070 

0.189 

0.211 

October 

34600 

688 

6730 

1.187 

1.368 

November,  

30300 

4320 

11200 

1.975 

2.2)04 

Uccember,  

10500 

3640 

6070 

1.070 

1.234 

Tlie  year,  

135000 

3S2 

9500 

1.676 

22.839 

BIG  LOYALSOCK  CREEK. 


DESCRIPTION  OF  BASIN. 

Lojalsock  oieek,  a tribntary  of  the  West  Brauch  of  the  Susque- 
hainia  river,  diains  an  area  of  appi oxiuiately  405  square  miles  in 
Bradfoid,  Wyoming',  Suiiiva.n  and  Lycoming  counties.  Rising  in 
many  swamps  in  (lie  westei  n j>art  of  Wyoming  county,  this  stream 
flows  sonthweslerly  tliiongii  a wild,  rugged  and  sparsely  inhabited 
country,  excejft  on  the  jhiteans  whe^e  some  farming  is  carried  on, 
through  Bniii\an  county  info  Lycoming  county  to  its  month  at  Mon- 
toniscille,  a total  distame  of  about  (>0  miles.  This  entire  stream, 
exce])!  for  a short  distance  above  ils  montli,  is  steep  and  rapid, 
llowing  tLrongh  narrow  valleys  with  steep,  precipitous  sides,  with 
fieqnent  low  falls  along  ils  course.  All  but  a small  section  of  this 
basin  near  the  month  lies  wilhin  the  glacial  area,  and  many  of  the 
numerous  tributaries  rise  in  lakes  or  swamps,  the  most  important 
tribulary  being  Little  Loyalsock  creek.  There  are  a fe-w  small  bor- 
oughs and  farming  villages  on  the  watershed,  but  the  stream  is  not 
used  for  water  sujtply  and  but  little  for  water  power. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  of  this  stream  has  been  measured  since  July  17, 
lOOS,  at  Forksville,  Sullivan  county. 


SUSQUP]HAXXA  BASIN— STATION  NO.  23. 


BIG  LOYALSOCK  CREEK  AT  FORKSVILLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  wooden,  covered  highwaj’  bridge,  at 
Forksville,  Sullivan  county. 

RECORDS  AVA I LA  RLE— Discharge  nieasnrements  and  gage 
heights  from  July  17,  1908,  to  November  JO,  1913. 

DRAINAGE  AREA — 150  square  miles. 

(PAGE — A staudaid  chain  gage  was  fastened  to  the  upstream 
side  of  the  bridge.  The  elevation  of  zero  is  arbitrary.  The  length 
of  chain  from  the  bottom  of  the  weight  to  the  marker  is  21.88  feet. 
Bench  Mark  No.  1 is  corner  of  stone  on  left  abutment,  downstream 
corner,  10th  course  down  under  bridge  seat,  2nd  course  up  from 
ground,  elevation  4.13  feet  above  gage  datum.  Bench  iMark  No.  2 
is  corner  of  stone  on  left  abutment,  upstream  corner,  7th  course 
down  from  bridge  seat,  7th  course  uj)  from  bottom,  elevation  0.387 
feet  above  gage  datum.  The  gage  was  lead  twice  daily  by  B.  W. 
Fawcett. 

DISCHARGE  MEASUREMENTS— Taken  from  the  downstream 
side  of  the  bridge,  and  by  wading  above  bridge.  The  initial  point  for 
soundings  is  outside  edge  of  bridge  seat,  right  side. 

CHANNEL — The  channel  is  straight  for  approximately  300  feet 
above  and  200  feet  below  the  bridge.  The  right  bank  is  high  and 
not  subject  to  overtlow,  while  the  left  bank  over  Hows  slightly  during 
extreme  high  stages.  The  bed  is  composed  of  rocks  and  gravel. 

REjNIARKS — Litth'  Loyalsock  creek  enters  about  800  feet  below 
the  gaging  station.  This  station  was  discontinued  on  December  1, 
1913,  on  account  of  change  in  channel  conditions,  due  to  a low  dam 
which  crosses  the  stream  about  100  feet  below  the  bridge  and 
rrliich  is  gradually  lieing  destroyed  by  ice  floods  in  the  creek. 


DISCHARGE  MEASUREMENTS  OP  BIG  LOYALSOCK  CREEK,  AT  FORKS- 
VILLE, SULLIVAN  COUNTY,  PA. 

(Draiiuige  area  HO  square  miles.) 
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DAIIA'  MEAN  GAGE  HEIGHTS  OF  BIG  LOTALSOCK  CREEK  AT  FORKS- 
VILEE,  SULLIVAN  COUNTY,  PA. 


1913. 

JAN. 

FEB.  1 

JIAR.  ' 

APR. 

MAY. 

JUNE.  1 

JULY. 

AUG. 

SEPT. 

OCX. 

' 

NOV. 

DAY. 

G H 

G H 

G H 

G H 

G H 

G H 

G U 

G H 

G H 

G H 

G H 

1,  

2.20 

2.37 

2.32 

2.67 

2.70 

2.14 

1.44 

1.32 

1.04 

1.32 

1.62 

2 

2.30 

2.36 

2.24 

2.60 

2.57 

2.04 

1.51 

1.30 

1.04 

1.54 

1.62 

3.  

3.94 

2.32 

2.21 

2.50 

2.44 

2.00 

1.44 

1.27 

1.02 

1.47 

1.60 

4 

3.52 

2.28 

2.18 

2.41 

2.34 

1.93 

l.SS 

1.26 

1.02 

1.43 

1.54 

5 

2.97 

2.27 

2.14 

2.54 

2.26 

1.84 

1.34 

1.23 

1.02 

1.41 

1.48 

6,  

2.84 

2.26 

2.10 

2.54 

2.21 

1.77 

1.34 

1.22 

1.03 

1.37 

1.47 

7 

3.74 

2.21 

2.04 

2.44 

2.10 

1.81 

1.32 

1.26 

1.30 

1.36 

1.46 

8 

3.80 

2. IS 

2.00 

2. 38 

2.02 

1.84 

1.37 

1.22 

1.14 

1.32 

1.46 

9 

3.30 

2.16 

1.94 

2.37 

1.98 

1.80 

1.47 

1.22 

1.07 

1.30 

2.30 

10 

3.04 

2.12 

1.91 

2.33 

1.96 

1.71 

1.77 

1.22 

1.07 

1.27 

2.77 

11 

2.90 

2.11 

2.30 

2.30 

1.91 

1.68 

1.64 

1.20 

1.07 

1.28 

2.47 

12,  

3.17 

2.67 

2.17 

2.24 

1.84 

1.62 

1.54 

1.22 

1 07 

1.47 

2.32 

13 

2.92 

2.37 

2.51 

2.24 

1.78 

1.61 

1.46 

1.18 

1.07 

1.37 

2.31 

14 

2.83 

2.02 

3.30 

2.24 

1.73 

1.57 

1.42 

1.17 

1.10 

1.32 

2.27 

lo,  

2.81 

1.91 

3.24 

2.16 

1.72 

1.57 

1.40 

1.17 

1.07 

1.30 

2.24 

IS,  

2.76 

1.91 

3.20 

2.12 

1.72 

1.52 

1.37 

1.16 

1.07 

1.2S 

2.23 

17,  

2.71 

1.88 

2.92 

2.11 

1.68 

1.51 

1.36 

1.14 

1.17 

1.24 

2.21 

18,  

2.72 

1.83 

2.70 

2.07 

1.67 

1.48 

1.33 

1.12 

1.13 

1.24 

2.18 

19,  

2.97 

1.80 

2.60 

2.03 

1.64 

1.47 

1.32 

1.13 

1.11 

1.62 

2.16 

20,  

2.92 

1.72 

2.51 

2.00 

1.62 

1.54 

1.28 

1.17 

l.OS 

2.90 

2.10 

21,  

2. 88 

1.80 

2.64 

1.97 

1.67 

2.04 

1.30 

1.18 

1.17 

2.57 

2.03 

22,  

2.87 

1.07 

2.67 

1.93 

1.82 

1.77 

1.27 

1.22 

2.04 

2.24 

1.98 

23,  

2.90 

2.52 

2.51 

1.92 

2.41 

1.60 

1.30 

1.18 

1.57 

2.27 

1.93 

34,  

2.84 

2.44 

2.50 

1.88 

2.54 

1.53 

1.82 

1.14 

1.44 

1.97 

1.92 

25 

2.72 

2.34 

2.54 

1.86 

2.40 

1.48 

1.77 

1.16 

1.38 

1.82 

1.90 

26 

2.60 

q 94 

3.52 

1.82 

2.30 

1.47 

1.60 

1.11 

1.34 

1.94 

1.87 

27 

2.51 

2.32 

6.07 

2.12 

2.42 

1.47 

1.50 

1.07 

1.28 

1.87 

1.86 

28 

2.44 

2.37 

3.77 

5.07 

2.90 

1.46 

1 1.44 

1.07 

1.22 

1.82 

1.83 

29  

2.41 

3.12 

3.42 

2.70 

1.42 

1.54 

1.07 

1.24 

1.74 

1.78 

30'  

2.42 

2.80 

2.84 

, 2.47 

1.42 

1.27 

1.04 

1.32 

1.71 

1.77 

2.40 

2.72 

1 2.27 

1 1.32 

1.04 

1 1.62 

BUFFALO  CREEK. 


DESCRIPTION  OP  BASIN. 

Buffalo  creek,  one  of  the  smaller  tributaries  of  the  West  Branch  of 
the  ^us(iuehainia  river,  (liaius  an  area  of  approximately  128  square 
miles.  The  main  stream  rises  in  the  western  part  of  Union  county, 
and  Hows  in  a .general  northeasterly  direction  to  its  mouth  at  Lewis- 
burg,  a distance  of  21  miles.  Rapid  run,  one  of  the  larger  tributaries 
of  Buffalo  creek,  rises  near  the  Center-Union  county  boundary  line, 
and  follows  a general  easterly  course  to  its  mouth  at  Cowan,  Union 
county. 

There  are  many  trilnitaries  to  the  parent  stream  from  the  north 
but,  Avith  the  exception  of  a few  small  runs,  there  are  practically 
no  tril)utaries  from  the  south.  The  largest  tributaries  are  Little 
Buffalo  creek.  Spruce  run  and  Rapid  run,  and  North  Branch. 
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The  creek  and  its  tributaries  tlow  through  a liilly,  yell  ]!Oi)ulated 
agiicultuial  region,  the  hillsides  being  covered  with  second  growdi 
liiubei'.  The  ])rincipal  towns  in  its  watershed  aie  Lewisbuvg  and 
Mifflinljurg,  the  latter  obtaining  its  domestic  water  supply  t’roin  the 
IS'orth  Itrancli. 

The  mean  animal  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  iSeptember  8,  1013,  at  the 
covered  wooden  highway  bridge  immediately  above  the  month  of 
Little  llulfalo  creek,  3 miles  above  the  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  21. 


BUFFALO  CREEK  NEAR  LEWISBURG,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  through-truss,  wooden  covered 
bridge,  known  as  Nogel’s  Bridge,  about  ^ mile  above  mouth  of  Little 
Buffalo  creek,  and  about  3 miles  above  Lewisburg,  Union  county. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  September  8,  to  December  31,  1913. 

DRAINAGE  AREA — 107  square  miles. 

GAGE — A sectional  chain  gage  is  attached  to  the  downstream 
guard-rail.  The  elevation  of  zero  is  arbitrary.  The  length  of  chain 
from  bottom  of  weight  to  the  marker  is  15.00  feet.  Bench  Mark  No. 
1 is  a niche  cut  in  the  cement  joint  on  the  center  of  the  end  of  the 
downstream  wingwall  of  the  left  abutment,  5.45  feet  down  from 
top  of  concrete  coping,  elevation  9.04  feet  above  gage  datum.  The 
gage  is  read  twice  daily  b}"  William  W.  Haas. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstieam 
side  of  bridge,  and  by  wading  during  low  water  below  the  bridge. 
The  initial  point  for  soundings  is  the  toj)  edge  of  the  left  abutment. 

CHANNEL — The  cliannel  above  the  station  curves  immediately 
to  tire  left  and,  below  the  station,  curves  immediately  to  the  righl. 
The  right  bank  is  subject  to  overflow  during  extreme  high  stages, 
but  the  left  bank  is  high  and  not  subject  to  overflow.  The  bed  is 
composed  of  gravel,  and  there  is  a good  velocity  under  the  bridge  at 
all  stages. 


15 
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1)1>S(  IJARGE  MEASUREMENTS  OF  BUFFALO  CREEK,  NEAR  LEWIS- 
BURG,  UNION  COUNTY,  PA. 

(Dniina(je  urea  10's  square  miles.) 


Date. 

i 

Hydrographer. 

Width. 

1 

Area  of  section. 

Mean  velocity. 

Gage  height.  j 

Discharge. 

Remarks. 

1013 

1 Aug.  18 

Gannett  & Hosmer, .. 

Foot. 

r.3 

St]. 

ft. 

54 

Ft. 

per 

sec. 

0.89 

Feet . 

1.14 

Sec. 

ft. 

48 

Wading  msmt.  below 

! Sept.  8 

Hosmer 

52 

46 

O.TG 

1.00 

35 

bridge. 

Wading  msmt.  below 

Nov.  5 

Boehringer  & Reckord. 

117 

297 

0.37 

1.42 

110 

bridge. 

Surface  msmt. 

j Dec.  4 

Keekord  & Shade,  ... 

120 

300 

0.47 

1.39 

141 

Surface  msmt. 

DAILY  MEAN  GAGE  HEIGHTS  OF  BUFFALO  CREEK  NEAR  LEWIS- 

BURG,  UNION  COUNTY,  PA. 


1913. 

DAY. 


1. 

2, 

4, 

5, 

t). 

7, 

8. 

10, 

11. 

13. 

13. 

11. 

10, 

16, 

17, 

18, 

19, 

20, 

21, 

22, 

23, 

24, 

2o, 

26, 

27. 

28, 

29. 

30. 

31. 


SEPT. 

OCT. 

NOV. 

DEC. 

G.  H. 

G.  H. 

G.  H. 

G.  H. 

' 

1.06 

1.47 

1.42 

1.53 

1.52 

1.39 



1.36 

1.39 

1.57 

1.16 

1.47 

1.43 



1.08 

1.37 

1.39 

1 

1.03 

1.32 

1.67 

1 

1.08 

1.22 

a2.27 

0.S5 

1.03 

1.22 

1.99 

; 0.S8 

1.03 

1.87 

1.74 

0.!)8 

l.OS 

1.67 

1.67 

o.so 

l.OS 

1.57 

1.59 

0.90 

1.23 

1.G2 

1.47 

0.90 

1.30 

1.62 

1.47 

1.00 

1.08 

1.67 

1.41 

1.02 

1.16 

1.52 

1.41 

0.94 

1.03 

1.69 

1.37 

0.97 

0.88 

1.72 

1.41 

0.94 

1.03 

1.57 

1.41 

! 0.94 

1.30 

1.47 

1.29 

i 0.91 

1.76 

1.42 

*1.31 

0.99 

2.10 

1.32 

1.27 

1.99 

1.58 

1.52 

1.27 

1.34 

1.48 

1.57 

1.39 

1.29 

1.58 

1.47 

1.57 

1.09 

2.43 

1.42 

1.47 

1.09 

2.66 

1.37 

*2.04 

1.19 

2.18 

1.35 

1.69 

1.09 

2.03 

1.42 

n.49 

' 1.04 

1.73 

1.52 

tl.71 

0.81 

1.63 

1.52 

tl.61 

1.48 

tl.57 

‘ 

Xote.— aMax.  2.69  ft.  at  3.45  P.  M.  *Frozeii  above  gage.  fCbannel  closed  except  under  gage. 
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SUSQUEHANNA  BASIN— STATION  NO.  25. 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  LEWISBURG,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — Oil  the  Market  Street  bridge,  Lewisbiirg,  Union 
county. 

RECORDS  AVAILABLE — Gage  heights  IToiu  September  21  to 
December  31,  1913. 

DRAINAGE  AREA — 6,830  scpiare  miles. 

GAGE — A gage  is  painted  on  tlie  first  ider  from  abutment,  and 
is  graduated  to  feet  and  ([iiarter  feet.  It  is  read  twice  daily  by 
T.  K.  Irland. 

CHANNEL — The  channel  is  straiglit  above  and  below  the  bridge 
for  several  liiindred  feet.  The  right  bank  is  higli  and  steep.  The 
left  bank  is  of  medium  lieight  and  liable  to  overfiow  during  extreme 
high  stages.  The  bed  is  composed  of  gravel. 

DAILY  MEAN  GAGE  HEIGHTS  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER  AT  LEWISBURG,  UNION  COUNTY,  PA. 


1913. 


DAY. 


1. 

2, 

3, 

4, 

5, 

6, 

7. 

8, 
9, 

10. 

11, 

13. 

13, 

14, 

15, 

16, 

17. 

18, 

19, 

20, 

21, 

22, 

23, 

24, 


25, 

26, 
37, 
28, 

29, 

30, 

31, 


SEPT. 

! 1 

OCT. 

NOV. 

DEC. 

1 G H 

1 1 

G U i 

G H 

G H 

i 

1 i 

0.08 

2.46  i 

1.25 

1 1 

0.17 

2.12  1 

1.25 

0.17 

2.00 

1.25 

0.75 

1.00 

1.25 

1 

0.83 

1.00  ; 

1.25 

0.92 

1.00 

1.00 

0.92 

1.00 

1.3.S 

1 

i 0.83 

1 1.00 

1.75 

■ 0.62 

; 1.00 

2.75 

0.46 

' 5.00 

2.75 

1 

j 0.33 

7. 88 

2.75 

' 0.25 

! 6.25  ' 

2.75 

0.25 

4.62 

2.6D 

0.17 

4.00  i 

2.25 

1 0.17 

4.12  ' 

1.75 

0.17 

4.12 

1.75 

0.17 

4.00 

1.50 

0.17 

1 4.00 

1.50 

0.17 

3.62 

1.25 

0.33 

3.12 

1.2S 

0.04 

0.83 

1 2.88 

1.25 

1.04 

3.00 

2. 62 

! 1.25 

1.17 

2.75 

2.38 

1 1.25 

0.62 

1 2.00 

1.88 

1.62 

0.50 

2.00 

2.00 

' 1.75 

0.42 

3.16 

2.00 

2.00 

1 0.33 

6.25 

1 2.00 

2.00 

1 0.25 

1 5.38 

■ 1.75 

! 2.00 

o.os 

4.12 

1.75 

1.75 

0.08 

3.50 

1.50 

1.75 

1 

1.50 

1 

1 2.62 
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RAYSTOWN  BRANCH  JUNIATA  RIVER. 


DESCRIPTIOxX  OF  BASIN. 

With  the  Fi-ankstowii  Branch,  whicli  it  joins  six  miles  below  Hunt- 
ingdon, the  Baj'stown  Brandi  forms  tlie  Jnniata  river.  This  branch 
rises  on  the  eastern  slope  of  the  Allegheny  monutains  in  the  eastern 
jiart  of  h^onierset  comity,  and  passing  into  Bedford  comity.  Hows 
easterly  to  near  its  eastern  border,  where  it  tnins  northward  follow- 
ing a most  tortuous  course  into  Hnntingdon  county  at  Saxton. 
Thi'ongh  Hmitingdon  comity  it  follows  a winding,  serpentine  course, 
in  a general  northwest  direction,  to  its  month.  The  total  length  of 
the  stream  is  ajiproximately  110  miles,  and  its  drainage  basin  coni- 
]»rises  1,012  square  miles.  The  largest  tributaries  are  Trough,  Yel- 
low, Shavers,  ('ove  and  Dnnning  creeks.  In  the  western  part  of  Bed- 
ford comity  the  stream  drains  a limestone  region,  while  its  larger 
tributaries  drain  well  timbered,  sparsely  develojied  areas.  The  tribu- 
taries coming  in  from  the  east  between  Hoiiewell  and  Saxton  drain 
the  Broad-toji  monnlain  soft  coal  distiict,  while  Great  Trough  creek 
drains  the  coal  district  at  Bobertsdale  and  Woodvale. 

In  Bedford  count}"  the  stream  and  its  tributaries  are  consider- 
ably used  for  domestic  and  industrial  water  sujiply.  At  Hawn’s 
Bi-idge,  Hmitingdorr  comity,  10  miles  above  the  iiioirth,  a 35-foot 
darn  has  been  built,  and  a 2,-100  h.  j>.  water  power  jilant  erected, 
h^or  o\er  lit  miles  above  its  nroirth  there  is  rro  railroad  in  the  valley, 
which  is  quite  an  exception  for  so  large  a stream. 

The  mean  annual  jnecijiitation  over  this  watershed  is  from  40  to 
45  inches. 

The  dischai-ge  has  been  measmed  since  August  31st,  1911,  at  Sax- 
ton, Bedford  corrrrty. 


SUSQUEHANNA  BASIN— STATION  NO.  26. 


RAYSTOWN  BRANCH  JUNIATA  RIVER  AT  SAXTON,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION— On  two  siiari,  steel,  throngh-truss,  highway  bridge 
between  Stonestown  and  Sa.xtorr  Fnrrrace,  Bedford  county. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  August  31,  1911,  to  December  31,  1913. 

DRAINAGE  AREA — 790  square  miles. 
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GAGE — A chain  gage  is  fastened  to  the  floor  on  the  drownstreani 
side  of  the  bridge.  The  elevation  of  zero  is  arbitrary.  The  length 
of  chain  from  the  bottom  of  the  weight  to  the  marker  is  23.02  feet. 
Bench  Mark  No.  1 is  chiseled  on  stone  on  right  downstream  wing- 
wall,  on  toi)  of  stone  12th  course  down  from  top,  and  5th  course  from 
bottom,  elevation  9.65  feet  above  gage  datum.  The  gage  is  read  twice 
daily  bj'^  1).  R.  Jenkins. 

DISCHARGE  MEASUREIMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  bridge  pin, 
right  downstream  side. 

CHANNEL — The  channel  above  the  station  curves  slightly  to  the 
right,  while  below  the  station  it  is  straight  for  300  feet.  Both  banks 
are  high  and  only  overflow  during  extreme  high  stages.  The  bed 
is  composed  of  stone,  gravel  and  sand. 

REMARKS — During  low  stages  the  current  is  sluggish  under  the 
right  span,  while  under  the  left  span  there  is  practically  no  water. 


DISCHARGE  MEASUREMENTS  OF  RAYSTOWN  BRANCH  JUNIATA 
RIVER,  AT  SAXTON,  BEDFORD  COUNTY,  PA. 

(Drainage  area  790  square  miles.) 


No. 

Date. 

Hydrograplier. 

Width. 

Area  of  section. 

Mean  velocity. 

4-> 

.d 

at 

&£ 

C3 

U 

Discharge. 

Remarks. 

Feet. 

Sq. 

Ft. 

per 

Feet. 

Sec. 

191b 

ft. 

sec. 

ft. 

8 

Aug.  1 

Hosmer,  

194 

249 

0.91 

1.24 

228 

0.6  metliocl. 

9 

Oct.  3 

Boehringer,  

148 

411 

1.53 

2.28 

629 

0.6  method. 

10 

Dec.  17 

Hosmer,  ., 

272 

477 

1.21 

2.  OS 

574 

0.6  method. 

DAILY  MEAN  GAGE  HEIGHTS  OF  RAYSTOWN  BRANCH  JUNIATA  RIVER  AT  S*AXTON,  BEDFORD  COUNTY, 
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DEC. 

G H 

SSKSiS 

ca  (N  (N  cvj 

2.17 

2.52 

3.32 

3.62 

3.12 

2.95 

2.72 

2.55 

2.45 

2.27 

d cq  c-i  ci  rH 

1.88 

1.85 

1.85 

2.20 

2.75 

SSSigiSS 

d CO  d d d d 

NOV. 

G H 

CQ*  CN)  c<i  rH  IH 

4.68 

3.68 

1 3. 38 

3.13 

2.98 

3.18 

4.68 

4.13 

3.48 

3.33 

3.03 

2.73 

2.46 

2.38 

2.23 

2.18 

2.13 

2.16 

2.30 

2.36 

OCT. 

G H 

c4  CNl  r-5 

1.76 

1.63 

1.56 

1.53 

1.58 

1.58 

1.68 

2.06 

1.80 

1.68 

1.60 

1.50 

1.56 

1.48 

2.13 

3.18 

2.93 

2.43 

2.10 

3.68 

C5.28 

5.43 

4.43 

3.33 

2.78 

2.63 

SEPT. 

G H 

1 

0.77 

0.87 

0.74 

0.79 

O.Sl 

0.74 
O'.  97 
1.11 
1.11 
1.51 

1.34 

1.31 

1.29 

1.17 

1.17 

1.21; 

1 1.19 

1.27 

1.29 

1.29 

1.49 

b2.17 

2.17 

1.67 

1.59 

1.54  1 

1.41 

1.27 

1.29 

1.27 

AUG. 

G H 

. 1.16 

1.18 

1.04 

1.58 

1.50 

0.94 

1.06 

1.22 

1.22' 

0.94 

1.00 

1.02 

1.12 

1.08 

1.05 

1.18 

1.05 

1.05 

0.95 

1.00 

1.05 

0.95 

0.99 

0.95 

0.92 

JULY. 

c; 

T— ( I— ( iH  tH  rH 

2.29 

1.74 

1.54 

1.42 

1.56 

1.66 

i..5e 

1.43 

1.26 

1.24 

1.19 

1.22 

1.22 

1.29 

1.29 

1.32 

1.10 

1.16 

1.16 

I.IO 

1.08 

1.09 

1.08 

1.16 

1.14 

1.12 

JUNE. 

G H 

CO  M ri  «--5 

?i?l5lg§§ 

Cl  Cl  MCI  ,H 

1.71 

1.75 

1.53 

1.51 

1.51 

1.45 

1.43 

1.45 

1.53 

1.45 

1.35 

1.43 

1.45 

1.43 

* 

« 

1.61 

1.48 

1.45 

1.23 

MAY. 

G H 

2.13 

2.07 

1.95 

1.95 

1.81 

1.85 

1.85 

1.73 

l.SS 

1.69 

/ 

' 1.48 

1.51 
1.53 
1.57 
1.53 

1.59 

1.63 

1.65 

1.53 

1.51 

1.51 

1.51 

2.U 

4.13 

3.61 

3.88 

7.21 

10.01 

7.15 

6.28 

4.91 

APRIL. 

G H 

CO  CO  CO  c'l  d 

2.50  : 

2.30 

2.24 

2.07 

1 2.04 

2.17 

2.40 

2.47 

2.17 

2.50 

3.50 

4.10 

3.72 

3.17 

2.62 

2.32 

2.27 

2.24 

2.12 

2.04 

1.97 
i 2.04 

2.10 

2.02 

2.10 

MAR. 

'J; 

2. CD 
2.47 
2.32 
2.28 
- 2.14 

2.04 

2.02 

1.90 

1.87 

1.90, 

1 1.87 

2.24 

2.17 

2.24 

2.14 

O'!  cq  d ci  d 

cq  cl  cq  ci  c\i 

2.67 

a5.57 

5.90 

4.70 

3.92 

3.52 

FEB. 

G H 

5Sg8S? 

C-J  C)  CQ  iH  rH 

2.01 

1.96 

2.03 

2.79 

2.71 

2.36 

2.11 

2.03 

1.99 

1.86 

1.89 

2.03 

2.01 

1.99 

1.81 

1.09 

1.69 

1.81 

1.86 

1.41 

1.51 

1.73 

2.06 

JAN. 

G H 

3.01 

2.59 

2.53 

3.91 

3.26 

2.96, 

3.61 
5.63 
6.46  1 
4.87 

3.91 
4.83 

4.91 
4.20 
3.63 

CC  CO  COCO  CO 

gssgg 

CO  Cl  cq  cq  CO 

CJ  cq  Cq  cq  cq  Cj 

Notes.— a Max.  6.52.  at  5 p.  m.  b Max.  2.74.  at  5 p.  m.  c Max.  5.88.  at  5 p.  m.  (i  Max.  7.88.  at  7:30  a.  m.  ‘Chain  broken. 
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FRANKSTOWN  BRANCH  JUNIATA  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Fiankstowii  Biaucli  of  the  Juniata  river  drains  approximately 
095  S(inare  miles  in  Bedford,  Blair  and  Ilnntingdon  counties.  Ris- 
ing in  tlie  northern  part  of  Bedford  conuBy  this  stream  flows  lirst 
in  a geneial  nortiierly  direction  to  Hollidaysbnrg;  thence  northeast- 
erly throngh  Blair  comity  to  Beteisbnrg,  Hnntingdon  county,  where  it 
flows  southeasterly  to  its  junction  with  the  Raystown  Branch,  a 
total  distance  of  approximately  58  miles,  the  general  outline  of  the 
basin  being  fan  shaped.  The  headwaters  lie  high  up  on  the  Allegheny 
Mountains,  but  as  the  stream  descends  it  enters  a fertile,  well 
settled,  agricnltnral  valley,  through  which  it  flows  to  Petersburg 
and  thence  throngh  a deep  gorge,  cutting  through  a succession  of 
ridges  to  its  confluence,  six  miles  below  Hnntingdon,  with  the  Rays- 
town Branch.  The  mountains  in  this  basin  are  well  covered  with 
second  growth  timber,  but  the  valleys  are  almost  deforested.  The 
upper  section  of  the  basin  contains  limestone  formation,  from  rvhich 
issues  nnmerons  large  springs,  which  materially  assist  the  flow  in 
dry  weather.  As  a whole  the  watershed  is  thickly  settled,  especially 
along  tlie  banks  of  the  river,  and  its  principal  tributaries,  of  which 
Little  Juniata  is  the  most  im]»ortant,  there  being  one  city,  Altoona, 
and  many  large  industrial  boroughs  and  villages  scattered  over  the 
area.  The  river  and  its  tributaries  are  extensively  used  for  water 
supply,  both  domestic  and  industrial. 

The  source  of  the  Frankstown  Branch  lies  at  air  elevation  of  a])- 
proximately  1,.!100  feet,  and  in  a distance  of  20  miles,  to  Ibdlidays- 
bnrg,  (elevation  93b)  the  flow  is  at  the  i-ate  of  20  feet  per  mile; 
from  this  jariut  to  Hnntingdon  (elevation  010 1 28  miles  further 
downstream,  the  rate  of  fall  is  12  feet  jter  mile.  The  bed  is  I'ocky 
thronghont  most  of  its  course,  with  gravel  and  sand  dep’osits  at 
intervals  in  the  less  rapid  portions. 

A concrete  dam  28  feet  in  lieight,  used  for  tire  generation  of  water- 
power, crosses  the  river  at  Warrior  Ridge,  five  miles  above  Hnnting- 
don, creating  slack  water  for  about  three  miles. 

The  mean  aiinnal  precipitation  over-  practically  the  entire  water- 
shed is  fioin  JO  to  45  inches. 

Discharge  has  been  measni-ed  since  IMay  1,  1895,  at  Hnntingdon, 
six  miles  above  the  confluence  with  the  Rajvstown  Branch. 
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SUSQUEHANNA  BASIN— STATION  NO.  27. 


FRANKSTOWN  BRANCH  OF  JUNIATA  RIVER  AT  HUNTING- 
DON, PA. 


DESCRIPTION  OE  STATION. 

LOCATION — Ou  the  county  wagou  bridge  at  the  foot  of  4th 
Street,  Huutiugdou,  Huntingdon  county. 

RECORDS  AVAILABLE — Discharge  complete  May  1,  1895,  to 
December  91,  1918. 

1>RATNA0E  AREA — 845  square  miles. 

GAOE — A staff  gage  is  attached  to  the  first  pier  from  north  side 
of  the  count}^  bridge  at  the  foot  of  4th  Street,  on  the  downstream 
side.  The  elevation  of  zero  is  597.4  feet  above  mean  sea  level.  Bench 
Mark  No.  1,  established  by  the  U.  S.  Weather  Bureau,  has  been 
obliterated.  Bench  Mark  No.  2 is  the  top  edge  of  the  outer  corner 
of  the  left  a’nutment,  downstream  side  of  bridge;  elevation  22.50 
feet  above  gage  datum.  The  gage  is  read  three  times  daily  by 
Lawrence  White. 

DISCHARGE  MEASUREMENTS — During  high  water  measure- 
ments are  obtained  from  the  steel,  three  span,  higliway  bridge  about 
-]  mile  above  the  4tli  Str-eet  bridge.  Low  water  measurements  ob- 
tained by  wading,  and  at  gaging  station  bridge.  The  initial  point 
loi'  soundings  on  the  steel  highway  bridge  is  the  end  of  the  top 
angle  of  the  handrail,  left  dowiistream  side. 

ClIANNl'lL — Tlie  channel  is  straight  botli  above  and  below  the 
station.  The  light  bank  is  low  and  overflows  during  freshets.  The 
left  liank  is  liigh  and  does  not  overtiow.  The  bed  consists  of  I’ocks, 
gravel  and  silt,  widi  a slight  grass  cover  during  the  summer  season. 

REMARKS — The  low  water  readings  since  the  sining  of  1908  have 
been  more  or  less  affected  by  stoi  age  above  the  dam  of  the  Penn 
Central  Light  and  Power  Co.  at  Warrior  Ridge,  5 miles  above 
Huntingdon. 


DISCHARGE  MEASUREMENTS  OP  FRANKSTOWN  BRANCH  JUNIATA 
RIVER,  AT  HUNTINGDON,  HUNTINGDON  COUNTY,  PA. 

(Druinaye  urea  SJf5  square  miles.) 


No. 

Hate. 

Hydrograplier. 

1 

Width. 

1 

Area  of  section. 

Mean  velocity. 

1 

Gage  height. 

1 

Discliarge. 

1 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

26 

Aug.  1 

Ileckord  & Hosmer, .. 

211 

463 

0.28 

2.75 

129 

0.6  msmt. 

27 

Dee.  17 

Hosmer 

265 

977 

1.30 

4.21 

1274 

0.6  msmt. 
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DISCHARGE  TABLE  FOR  FRANKSTOWN  BRANCH,  JUNIATA  RIVER, 
AT  HUNTINGDON,  HUNTINGDON  COUNTY,  FROM  JAN.  1,  1912 


1 

Gage  height.  I 

i 

o 

tc 

U4 

C3 

o 

tc 

1 

Gage  height. 

1 Discharge. 

- 1 

Gage  height. 

1 

Discharge.  | 

1 

Gage  height. 

1 

1 

Discharge. 

J=3 

t/] 

*5 

Oi 

fee 

c3 

O 

Discharge. 

Feet. 

See. -ft. 

Feet. 

Sec.-ft. 

B'eet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.40 

70 

.90 

2100 

.30 

7050 

.80 

14070 

.10 

24100 

.50 

85 

5.00 

2260 

.40 

7290 

.90 

14410 

.20 

24690 

.60 

100 

.10 

2430 

.50 

7540 

10.00 

14750 

.30 

25300 

.70 

125 

.20 

2600 

.60 

7790 

.10 

15100 

.40 

25930 

.80 

150 

.30 

2770 

.70 

8040 

.20 

15450 

.50 

26590 

.90 

175 

.40 

29-:;0 

.80 

8300 

.30 

15810 

.60 

27250 

3.00 

200 

.50 

3140 

.90 

S560 

.40 

161S0 

.70 

27920 

.10 

250 

.60 

3330 

8.00 

8820 

.50 

16560 

.80 

28600 

.20 

300 

.70 

3)20 

.10 

9090 

.60 

16950 

.90 

29290 

.30 

350 

.SO 

3710 

.20 

9360 

.70 

17350 

13.00 

30000 

.40 

400 

.90 

3900 

.30 

9640 

.80 

17760 

.10 

30720 

.50 

460 

6.00 

4100 

.40 

9920 

.90 

18180 

.2,0 

31460 

.60 

520 

.10 

4310 

.50 

10200 

11.00 

18620 

.30 

322:0 

.70 

600 

.20 

4520 

.60 

104S0 

.10 

19070 

.40 

33000 

.80 

700 

.30 

4730 

.70 

10760 

.20 

19530 

.50 

33800 

.90 

800 

.40 

4950 

.80 

11040 

.30 

20000 

.60 

34GOO 

4.00 

900 

.50 

5170 

.90 

11320 

.40 

20480 

.70 

35400 

.10 

1010 

.60 

5400 

9.00 

11600 

.50 

20970 

.80 

36200 

.20 

1120 

.70 

5630 

.10 

11890 

.60 

21460 

.90 

37000 

.30 

1250 

.80 

5860 

.20 

12180 

.70 

21960 

14.00 

37800 

.40 

13S0 

.90 

6090 

.30 

124S0 

.80 

22470 

1 

.50 

1510 

7.00 

6330 

.40 

12790 

.90 

22990 

.60 

1650 

.10 

6570 

.50 

13100 

12.00 

237.30 

.70 

1800 

.20 

6810 

.60 

13420 

.80 

1950 

.70 

13740 

Note. — Thi.s  table  is  only  applicable  subsequent  to  January  1,  1912,  and  is  based  on  5 discharge 
measurements  made  during  1910-11-12,  together  with  the  former  curve. 
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ESTIMATED  MONTHLY  DISCHARGE  OE  FRANKSTOWN  BRANCH  OF 
JUNIATA  RIVER,  AT  HUNTINGDON,  HUxXTINGDON  COUNTY,  PA. 

(Drainuyc  area  8^0  square  miles. J 


Discharge  in  Second-feet. 

lluu-oll. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

Jtinuai-y,  

5700 

SCO 

2420 

2.S64 

3.302 

February,  

1800 

365 

809 

0.957 

0.997 

March 

0040 

400 

1650 

1.953 

April,  

1900 

460 

1040 

1.231 

1.373 

May 

11300 

215 

15S0 

1.882 

2.169 

June,  

2150 

i50 

731 

0.865 

0.966 

July 

770 

IS- 

446 

0.523 

0.609 

August,  

520 

US 

303 

0.359 

0.414 

September,  

1470 

lob 

343 

0.406 

0.453 

October,  

9360 

12s 

1260 

1.491 

1.719 

November 

5330 

400 

1160 

1.373 

1.532 

December,  

2150 

365 

761 

0.901 

1.0S9 

TUe  year 

11300 

US 

1040 

1.234 

16.825 

KISHACOQUILLAS  CREEK. 


DESCRIPTION  OF  BASIN. 

Kisliacoquiilas  cieek,  joining  the  -Tnuiata  rivei-  at  Le'tvi.Mown,  45 
miles  above  th.e  river's  inonili,  fLains  195  sqnaie  miles,  ])]actk'aHy 
all  of  which  lie  in  Milllin  conntT.  It  is  formed  by  the  East  and 
West  Branches,  which  join  at  Keedviile,  both  branches  and  its  oth.er 
tribiitaiies  rising  in  the  sandstone  lidges,  while  the  main  stream 
valley  and  those  of  the  two  branches  for  some  miles  above  their 
junction  lie  in  a limestone  region,  lesulting  in  a well  maintained 
flow.  Its  course  is  south  westerly  and  its  length  from  Eeedville  is 
live  and  one-lialf  miles,  the  basin  Iteing  fan  shai:od. 

The  main  valley  is  densely  poj  nlated  and  water  is  used  for  in- 
dustrial, domestic  and  water  power  purposes.  Its  largei*  up-per 
tributaries  as  they  emerge  from  the  sandstone  area  are  u.sed  for 
sn])plying  Eeedville,  Bniuham,  Yeagertown  and  Lewistown. 

Tlie  mean  annual  jn  ecipitation  over  this  watershed  is  from  40  lo 
45  indies. 

The  discharge  has  been  measured  since  August  21,  1911.  at  Kul]  s, 
two  miles  above  the  mouth. 
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SUSQUEHANNA  BASIN— STATION  NO.  28. 


KISHACOQUILLAS  CREEK  AT  KULPS,  PA. 


DESCRIPTION  OE  STATION. 


LOCATION — On  two  span,  wooden,  liighwa}^  bridge,  known  as 
Red  Bridge,  at  Kulps,  Mifliin  county. 

RECORDS  AVAILABLE — Discharge  complete  from  August  21, 
1911,  to  December  31,  1913. 

DRAINAGE  AREA — 190  scpiaie  miles. 

GAGE — A staff  gage  is  bolted  to  the  upstream  face  of  the  left 
abutment.  Tlie  elevation  of  zero  is  arbitrary.  Bench  Mark  No.  1 
is  a mark  chiseled  on  stone  in  fourth  row  from  top,  upstream  face, 
left  abutment,  elevation  5.87  feet  above  gage  datum.  The  gage  is 
read  twice  daily  by  Thomas  Hawke. 


DISCHARGE  MEASUREMENTS — Taken  fjom  the  downstream 
side  of  the  bridge,  and  by  wading  at  a section  150  feet  above  during 
low  stages.  The  initial  point  for  soundings  is  the  top  edge  of  left 
abutment,  downstream  side. 

CHANNEL — The  channel  is  straight  for  300  feet  above  and  below 
the  l)ridge,  witli  a rilhe  about  100  feet  below.  The  riglit  bank  is  high 
and  not  subject  to  overllorv  excei>t  during  e.xtreme  high  stages,  while 
the  left  bank  is  also  high  and  is  not  subject  to  overflow.  The  bed 
is  composed  of  rocks  and  mud,  and  there  is  a slight  velocity  under 
the  bridge  at  low  stage.s,  due  to  tlie  section  being  very  deep  at  this 
point. 


DISCHARGE  MEASUREMENTS  OE  KISHACOQUILLAS  CREEK  AT 
KULPS,  MIFFLIN  COUNTY,  PA. 

(Drainage  area  190  square  miles.) 


No. 

Date. 

Hydrographer. 

3 

Area  of  section.  1 

1 

1 

1 

Mean  velocity. 

Gage  height. 

1 

Discharge.  : 

Remarks. 

Feet. 

bq. 

Ft. 

per 

Feet. 

Sec. 

vm 

ft. 

sec. 

tt. 

8 

.July  22 

Ueckord  & Hosmei-, .. 

bO 

40 

0.S2 

O.TOr 

3J 

Wading  550  feet  beiow 

bridge. 

9 

Dec.  18 

Boeliriuger,  

G1 

192 

l.OS 

1.35 

207 

0.6  & surface  msmt. 

DISCHARGE  TABLE  FOR  KISHACOQUILLAS  CREEK,  AT  KULPS,  MIFF- 
LIN COUNTY,  FROM  JAN.  1,  1913. 


Gage  height. 

1 

i 

Discharge. 

Gage  height. 

1 

1 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

1 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Iteet. 

Sec.-ft. 

0.60 

IS 

.20 

154 

.80 

390 

.40 

793 

3.00 

1410 

.70 

34 

.30 

188 

.90 

444 

.50 

886 

.10 

1530 

.80 

54 

.40 

222 

2.00 

504 

.60 

982 

.20 

1660 

.90 

76 

.50 

260 

.10 

570 

.70 

1084 

1.00 

100 

.60 

298 

.20 

640 

.80 

1189 

.10 

126 

.70 

342 

.30 

714 

.90 

1297 

1 

Note— Tins  table  is'  only  applicable  subsequent  to  ,lan.  1,  1913.  and  is  based  on  4 discharge 
mleasurements  made  during  1912-13,  together  with  former  curve  above  gage  height  2.40  ft. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OE  KISHACOQUILLAS  CREEK  AT  KULPS,  MIFFLIN  COUNTY,  PA. 
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DEC. 

Dis. 

t-H  00  t—  CD 

C-  CD  CD  CO  Ol 
l-H  tH  l-H  tH  l-H 

t—  00  t—  t-H  d 
CO  D5  1-H  t—  ID 
rH  ID  ID  CO  CO 

05  CO  l-H  d <D> 
c l 0>  t-  ID  CO 
CO  O'!  d Cl  d 

d LD  Ol  00  l-H 
d .H  ® CO  CO 
d d C-4  f-H  l-H 

00  -T  o d CO 

CD  CO  CO  it'  CO 
rH  iH  d CO  C'4 

d l-H  CD  d Oi 
■H”  oi  ■«!»«  ID  eg  l-H 

CO  CO  d d d d 

a 

1.25 

1.24 

1.23 

1.14 

1.10 

Tt<  -rji  d CD  d 

1.40 

1.38 

1.34 

1.30 

1.28 

O CD  ID  05  O C5 

o 

l-H  l-H  O C-  1- 

l-H  d d l-H  l-H 

CD  CD  ID  IS*  ■’!*' 

l-H  l-H  l-H  l-H  iH 

05  04  ^ t—  ^ 

> 

o 


OOOOGCITt>fO  C-IOOOO  OOc-'^CO  C'llA'^lACO  ?HiHrHC'lr 

CO'MrHl/5f~  COO0'n*«Aa>  OQC-lOMCq  C>»CC«£>i-tO 

CNrHi-Hr-(tH  rHr-li-lCO«a  -^COCOCOt-J  (TJcac-gC'ICN  Cslr-<i-lr-trS  i-li-liHMr 


CQ  Cl  csj  OQ  r 


HSM  CO 


5 ^ -rp  CJ  t-'  Irt  1— ( o i.-~  - 


C-  tT  CO  -t*  CO  -rp  c 


O tH  00  r-t  ITS 

-COO  ioco<5>co';o 

cl  COcISiHrHCO  ‘iO'^COCJC'lCl 


CJ  to  LO  CO 


H C>  o O O r 


CO  O CO  CD  Cl 
CDCOCICIO 

Dl  1-1  i-l  l-H 


O I 


O O o O'  o 


O CD  CD  O CD 

o o o o o 


ooooo 


OO  CD  CD  1- 

OOOr 


O CO  00  OO  CO  CDCOCO-^- 
CD  1-1  Caj  IH  O t-  t-  OO  CO  C 


a 

o 


o o o o o 


O o O c <J 


oC>'i><55C>  OOOOCS  <t>  C><z>  <t> 


p CO  O a> 


ICi  CO  CD  00  OO 


O O o o c:> 


t-  CO  CO  CD  ^ 
O’-  CO  I—  o 

OOOi-'O 


I*  lA  c- CD  Ocoi!i<r-ir5  coipi-(oO'^ 

._K  — I OOOOCDID 

■J  Dl  rH  iH  1-1  i-i 


a 

o 


I^COOOC-CD  IDUOIA-1<CO  COCOC-JCICI 


C-CDDliHCO  CDOOlAO  lAlDlOCdOO  DlCO'O'iHiyi  Tt^OOiHCOVA  i-llDO<S>C>CO 

HiDi— I'-Dco  1— iCicD-t‘co  tHi— iiHi— lo  Or—  i—r—cD  IOC— ooooos  ooooioc— iracD 

' • — ■'  “1  rj  c-j  CJ  d eg  CO  Cl  rH  I-H  iH  i-t  iH  iH  i-(  CM  iH  i-(  CO  CO  lO  O t- 


lO'^'^coco  cocgciciT 


l-H  d CO  CO  i-(  00  CO  I— t— OO  t— eocoiAr— 

rHUOO'O'a}  CD'^rHCDC—  liOCOCDOOS  OOOCOt— CO 

L-iDiA'O'co  cococodci  dcococoM  coddc'jcg 


dt-HI— Od  IACOO''1*1-I 
lQ-t<COC0iH  WCOCOOOOi 
d 04  d C 4 <M  d CO  t-  CD  ID 


1 0 iD  C-  CO  ID  CD  lA  OO  OO  Cl  Cl  (*1  ■H  l O CO 

r— -^coco-^  doocDiDJO  c1i-ioa>co 

d Cl  C4  d d C I l-H  l-H  IH  CJ  Cl  d C I I-  CD 


d-rOdCD  OrHcDt-cl  OC>e>0<DiD 
-H  -r  CO  Cl  O 'D  l-H  O O t—  ID  ij*  w o o 

CDlD-fl'-C'O’  cococococo  CCOIDCDOO 


l-H  CO  O t—  ID 
CD  OO  O CO 
CO  d C-4  d d 


ID  iD  r—  c: 


HdOr 
O c-l  CO  ' 
Hd  C4 


5?:  ; 


a 

"a" 


CO  ID  CO 

O CD  O l-H  CD 
d Cl  UD  CD  -C 


l-H  O O CD  CO  COOOdd  t— i51  ^ l> 
OCOC/iOOCD  CDC—  t—  di-H  lDC5Tt«lD  — ' 
-'3*'t'OOOL- 


CO  o-^ 

. . . . , ..... . . . CD  DO  -s*  t— 

C- C- CD  LD  CO  CD  U3  ID  iD'^-^iD'^ 


CD  - I rH  l-H  d d 
5 d c>  t—  jD  -+< 
h CO  CO  CO 


Hddd  ddddd  d Id  d d d Ojr 


H d CO 'S*  ID  CDC-00Di<2> 


iOjCoo'id  cdi— ood: 


<D  r^Aid'*9'»D  CD  tr  00  Di  O T-H 


*4630  sec.  ft.  *Estimated. 
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ESTIMATED  MONTHI.Y  DISCHARGE  OF  KISIIACOQUILEAS  CREEK,  AT 
KNEPS,  MIETLIN  COUNTY,  PA. 

(Drainage  area  190  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Run  off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

Janunry 

1170 

205 

563 

2.963 

3.416 

February,  

444 

148 

216 

1.137 

1.184 

March 

*4(130 

168 

622 

3.274 

3.774 

April 

730 

212 

361 

1.900 

2.120 

May 

*1850 

154 

393 

2.068 

2.383 

.June,  

557 

108 

208 

1.095 

1.222 

.July 

ISS 

40 

105 

0.553 

0.638 

August,  

118 

18 

57 

0.300 

0.346 

September,  

249 

23 

62 

0.326 

0.363 

October,  

640 

23 

185 

0.974 

1.123 

November,  

*1670 

116 

289 

1.521 

1.697 

December,  

598 

126 

254 

1.337 

1.541 

The  year,  

*4630 

18 

276 

1.454 

19.807 

♦Estimated. 


TUSCARORA  CREEK. 


DESCRIPTION  OF  BASIN. 

Tuscaroia  creek,  an  inipoiTant  tributary  of  the  Juniata  i-iver  from 
the  .south  and  joiniut;,’  that  stream  at  Port  Royal,  rises  in  the  .south- 
eastern pait  of  Huntingdon  county  and  tiows  northeasterly  tlirongh 
that  county  into  Juniata  county,  and  tlience  in  the  same  direction 
to  the  river.  Its  total  lengtli  is  approximately  45  miles  and  its  tolal 
drainage  area  ajijiroxiniately  256  s(piare  miles,  its  watershed  being 
long,  straight  and  narrow.  The  only  large  tributary  is  Licking 
creek  which,  after  flowing  nearly  jiarallel  to  the  parent  stream  for 
several  miles,  joins  it  just  above  the  river.  Licking  creek  is  used 
for  industrial  water  sni)ply.  The  valley  is  well  cultivated  as  are 
.some  of  the  side  hills,  while  the  hill  tops  are  well  timbered.  The 
main  stream  is  unused  for  water  supply  and  little  for  power. 

The  mean  annual  ])ieci]dtation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  has  been  mea.sured  since  August  21st,  1011,  at 
(Ironinger’s  Bridge,  four  miles  above  the  mouth. 
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SUSQUEHANNA  BASIN— STATION  NO.  29. 


TUSCARORA  CREEK  NEAR  PORT  ROYAL,  PA. 


DESUKIl'TION  OF  STATION 

LOCATTiJN — Oil  single  sjinii,  sieel,  tliioiigh-tniss,  liiglnvay  bridge, 
known  :vs  ( !rouinger’s  llridge,  about  2 miles  above  l^ort  Royal, 
Jnniaia  county. 

Rl'K'OROS  A\'AILAP>LE — Discliaige  coin|)]ete  from  August  21, 
1911,  to  Decemtier  ill,  1912. 

DUAlXAtn':  AREA— 2(15  siiuaie  miles. 

OAOE — A cliain  gage  is  bolted  to  the  guard  rail  on  the  down- 
stream sid(‘  of  tlie  bridge.  The  elevation  of  zero  is  arbitrary.  The 
lengtli  of  chain  from  the  liottom  of  (he  weight  to  tlie  marker  is  21.06 
feet.  Rench  ^lark  No.  1 is  shelf  in  stone  on  face  of  right  abrrtment, 
7th  course  from  toji,  2nd  in  from  downstream  corner,  0.54  feet 
down  from  toji  of  stone,  elevation  9.71  feet  above  gage  datrrm.  The 
gage  is  lead  twice  daily  by  (1.  AV,  (honinger. 

1»IS(TIAR(JE  AIEASTHIEAIENTS— Taken  from  the  downstream 
side  of  the  bridge,  and  by  wading  at  a section  100  feet  rrpstream 
during  low  stages.  Tlie  initial  ]ioint  for  soundings  is  bridge  pin, 
downstream  right  almtment. 

UIIANXEL — Tlie  (hannel  is  straiglit  for  150  feet  above  the  bridge, 
theme  bends  to  tlie  left,  while  below  the  brid.ge  it  is  straight  for 
2tl0  feet.  The  right  and  h‘ft  banks  are  low,  but  are  not  subject  to 
ovei  How  except  during  extreme  high  stages.  The  lied  is  composed 
of  giavel  and  rocks. 


IiISdlABUE  5IEASURIAIENTS  OF  TUSCARORA  CREEK,  NEAR  PORT 
ROYAL,  .lUNIATA  COUNTY,  PA. 

(Drainage  area  20o  square  miles.) 


.\0. 

Date. 

Hj-drogr.ipber. 

1 

Width.  1 

Area  of  section. 

i 

Mean  velocity. 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

13 

July  22 

Tieckor(3  & Ilosmer... 

49 

59 

0.88 

2.40 

52 

Wading  msmt.  above 

bridge. 

14 

Dec.  18 

Boehringer 

SO 

117 

1.05 

2.94 

123 

0.6  msmt. 
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DISCHARGE  TABLE  FOR  TUSC'ARORA  CREEK,  NEAR  PORT  ROYAL, 
JUNIATA  COUNTY,  FROM  JAN.  1,  1913. 


Gage  height. 

1 

! 

Discharge.  j 

! 

Gage  height. 

Discharge. 

Gage  height. 

1 

Discharge.  ! 

1 

i 

1 1 

Gage  height.  j 

1 

1 

! Discharge. 

i 

'Z 

o 

bt 

c; 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.90 

0 

.50 

255 

.20 

lOSO 

.90 

2395 

.60 

4110 

2.00 

3 

.60 

285 

.30 

1145 

7.00 

2485 

.70 

4225 

.10 

10 

.70 

315 

.40 

1210 

.10 

2575 

.80 

4340 

.20 

20 

.SO 

350 

.50 

1275 

.20 

2665 

.90 

4460 

.30 

32 

.90 

385 

.60 

1345 

.30 

2755 

9.00 

4580 

.40 

44 

4.00 

4D5 

.70 

1415 

.40 

2850 

.10 

4700 

.50 

57 

.10 

465 

.80 

1490 

.50 

2950 

.20 

4820 

.60 

70 

.20 

510 

.90 

1565 

.60 

3050 

.30 

4945 

.70 

85 

.30 

560 

6.00 

1640 

.70 

3150 

.40 

5080 

.80 

100 

.40 

615 

.10 

1715 

.80 

3250 

.50 

5215 

.90 

120 

.50 

670 

.20 

1790 

.90 

3350 

.60 

5350 

3.00 

140 

.60 

725 

.30 

1870 

8.00 

3455 

.70 

5485 

.10 

160 

.70 

780 

.40 

1950 

.10 

3560 

.80 

0625 

.20 

180 

.SO 

835 

.50 

2035 

.20 

3665 

.90 

5765 

.30 

205 

.90 

890 

.60 

2125 

.30 

3775 

10.00 

5906 

.40 

230 

5.00 

950 

.70 

2215 

.40 

3885 

.10 

1015 

.80 

2306 

.50 

3995 

Note — This  table  is  only  applicable  subsequent  to  Jan.  1,  1913,  and  is  based  on  4 discharge 
measurements  made  during  1912  and  1913,  together  with  the  former  curve  above  gage  height 
4.1  feet. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  TUSCARORA  GREK  NEAR  PORT  ROYAL,  JUNIATA  COUNTY,  PA. 
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DEC. 

3 

O'M  o M -M 

COCCf-ICOCO 

CO  CO  P-  Ci  CO 
O CO  CO  05  »j0 
1-1  'O*  CO  CO  05 

05  CM  05  CD  <2> 
CO  00  P-  ID  CO 
CM  rH  iH  rH  tH 

-t<OC5CCb- 
05  CO  05  CO  CD 
rH  I-H  1— 1 

05  GO  D1  CD  OT 
OTOOMCDp- 
rH  rH  i-HlD  C5 

ID  OT  OT  OTOT  ^ 
lDOrrp-<=>P- 
ID  05  CM  CM  rH 

G II 

I O CO  lO  T-l 
CJ  C^i  CO  C5 

C-I  <M  M C4 

-f  05  iH 

OC  O •*C'  O-  LO 

05  ■O’  Tt*  CO  CO 

iH  rH  CD  00  iD 
■’T  05  rH  O 03 

CO  CO  CO  CO  CM 

Ol  ID  I-H  i-i  OO 

C3  C3  C3  P-  ID 

CM  05  05  CM  05 

rH  rf  I-H  i-HCO 
00  CO  OT  CO  ID 

CM  05  05 CO 

OT  <D  LD  OO  CO 

CM  C3  LD  CM  rH 

rj>  CD  CO  CO  03  03 

> 

o 

(A 

■n*  00  r—  O 

eo  o o C5  00 

1— ( fH  rH 

CO  CO  CD  O O 
0«  P-  CD  ID  CM 
ID  CO 

P-  rH  lA  O O 
rH  CD  03  CO  ID 
■»f  05  i-H  rH  rH 

CD  ID  OO  rf  CD 
^ ^ OT  « ^ 

tD  QO  ^ CD  CD 
rfi  CM  05  OT  OT 

rH  OT  rH  -^0  05  • 

OT  CO  OT  CD  to  • 

z 

G II 

r^M'^OOf- 
oi  00  yo  L'-  o 
Cl  c-i  M e-i  cj 

oioip—cop— 
CD  CD  ID  05  iD 

CM  CM  05  ■rl’  lA 

00  C-5  to  O ID 
03  LD  05  Cl  O 

CO  CO  CO  CO  CO 

OO  C>  O 1^5  OO 

I-H  CD  Ol  rH 

CO  CO  03  CO  CO 

COrfiCMCOP- 

idOTOTOOP- 

CO  05  05  05  cm" 

-H’  P—  lO  CM  rH  • 

P-  CD  P-  I-H  rH  • 

05  CM  CM  CO  03  • 

to 

CNJ  CO  o 
t-  oo  oo  ro  L— 

CO  CO  CO  <Ss  OQ 
ID  ID  TT  -O'  0-5 

COCDrHrfp- 
■«’  00  03  CD  lO 

<23  CO  05  rH  GO 
"M*  rji  CO  CO  P- 

CO  00  CM  CD  CO 
OT  CO  lA  CM  CO 
LD  CM  rH  rH  ID 

19.10 

1939 

401 

238 

188 

146 

o 

p 

CO  tH  CO  lO  CO 
CO  CJ  Oi  05  0> 

OI  CO  M Cl  ivl 

<?3h-05p-p- 
-S’  CO  CO  M 

05  05  05  05  05 

03  rH  rf  ID  ■CM 
CO  I—  p-  LD 

05  05  05  CM  05 

P-  CO  iS>  03  CO 
CO  CO  O l I-H 

05  05  05  05  •M’ 

P-  CO  CD  CO  ID 
CO  rf<^  OT  CO 

■rf  CO  CO  05 

P-  CO  CD  CD  CA 

CO  T-H  OT  HJI  Ol  O 

CD  UD  CO  03  03  CO 

SEPT. 

w 

5 

cr^  TT  05  th  1 

i-C  CDOO  05 

ID  CM  CO  rH  05 

C-  Ol  rH  Ol  CD 
rH  I-H 

1—'  CO  CD  05  ■M 
CD  p-  CO  ID  CO 
Ol 

-r  CO  CO  HO  CO  • 

05  rH  I-H  05  rH  • 

O 

2. OS 
2.01 
l.ys 

1.93 

1.94  1 

05  CD  CJOOi 
03  O 1-1  T-4  O 

rH  Ot  05  Cm  CM 

COP-03^p- 
O 03  03  C3  C3 

05  rH  rH  rH  T-( 

CD  CO  CO  05  cD 
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Notes  Creek  frozen  Feb,  3 to  21,  inclusive  and  discharge  estimated  from  climatological  records. 
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ESTIMATED  MONTHIA'  DISCHARGE  OF  TUSCARORA  CREEK,  NEAR 
PORT  ROYAD,  JUNIATA  COUNTY,  PA. 

( Dra'i nage  area  205  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum . 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

ICtlO 

189 

444 

2.146 

2.474 

145 

0.707 

0.736 

March,  

4S00 

97 

538 

2.624 

3.0(25 

April,  

1030 

144 

31S 

1.541 

1.719 

May 

2410 

82 

337 

1.644 

1.S95 

June 

340 

50 

106 

0.517 

0.577 

July 

110 

14 

36 

0.176 

0.203 

August,  

43 

1 

16 

0.078 

0.090 

September,  

461 

1 

37 

0.180 

0.201 

October 

1930 

» 

239 

1.166 

1.344 

NovemWer,  

1320 

66 

199 

0.971 

1.083 

December,  

637 

67 

220 

1.073 

1.237 

The  year,  

4800 

1 

219 

1.069 

14.584 

Note — Creek  frozen  Feb.  3 to  21  inclusive.  Disebarge  estimated  from  climatological  records. 


JUNIATA  RIVER. 

DESCRIPTION  OF  BASIN. 

The  Juniata  river,  the  largest  tiihutarv  of  the  t^usquehaiina  river, 
below  the  forks,  drains  a crescent  shaped  aiea  of  approximately 
3,450  square  miles  lying  in  the  soutlicentral  part  of  rennsylvania, 
and  entirely  within  the  Allegheny  Mountains  and  their  foot  hills. 
This  river  is  formed  in  Huntingdon  county  at  a ])oint  six  miles  east 
of  Huntingdon,  by  the  junction  of  the  Rav’Stown  and  Frankstown 
Branches,  the  former  rising  on  tlie  eastern  slope  of  the  mountains 
in  the  eastern  part  of  Somerset  counH,  tlowing  eastward  and  then 
north eastAvard  with  a drainage  area  of  approximately  1,012  square 
miles,  and  the  latter  rising  in  the  nortlnvestern  part  of  Bedford 
county  on  the  eastern  slope  of  the  Allegheny  divide,  and  flowing 
northeasterly  and  then  southeasterly,  witli  a drainage  area  of  ap- 
proximately 995  square  miles. 

From  the  junction  of  the  two  brandies,  tlie  Juniata  river  flows  in 
a general  easterly  direction  through  Huntingdon,  Miftlin,  Juniata 
and  Perry  counties  to  its  mouth  at  Juniata  Bridge,  a total  distance 
of  about  80  miles.  The  valley  of  the  stream  is  narrow,  bounded  by 
higli  bordering  hills  and  flov’s  in  a winding  cour.se  cutting  through  a 
succession  of  sandstone  ridges,  the  channel  being  generally  on  a 
rocky  bed  Avith  numerous  riffles  separated  by  jiools,  in  Avhich  sedi- 
ment to  considerable  depth  has  collected  at  some  points.  The  junc- 
tion of  the  Frankstown  and  Raystown  Branches  lies  at  an  approxi- 
mate elevation  of  610  feet  and  the  mouth  at  300  feet,  making  an  aver- 
age slope  of  3 feet  per  mile.  Draining,  as  this  stream  does,  a section 
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of  file  Allegheny  Monntains,  it  has  many  tributaries  flowing  north- 
ei-ly  and  southerly  between  the  ridges.  The  mountains  are  generally 
coveied  with  second  growdli  timher,  hut  the  larger  valleys  are  defor- 
ested and  used  extensively  for  faiining.  The  valleys  of  the  river  and 
its  ma.in  irihutaiies  aie  rather  thickly  pojmlated,  but  the  headwaters 
of  the  trilmtaries  are  sjiarsely  inliabited.  At  one  time  this  liver 
vcas  follo'.ved  fiom  its  month  to  Hollidayslmrg  by  the  Pennsylvania 
Canal,  long  since  aliandoned,  and  rejdaced  )ty  the  main  line  of  the 
I’ennsylvania  I’ailroad. 

Tlie  majority  of  the  larger  towns  receive  their  domestic  water 
supply  from  tributaries  of  the  river;  the  river  itself  being  thus  used 
only  in  case  of  eme.gency  is,  however,  considerably  employed  for 
indnstrial  jaiijioses.  Beveral  of  the  lower  tributaries,  as  well  as 
liotli  of  the  branches,  drain  areas  of  limestone,  which  contribute  to 
maintain  a fair  low  water  flow. 

The  mean  animal  ]>reci]dtation  over  this  watershed  is  from  40  to 
4:5  inches. 

The  discharge  has  Iieen  measured  since  March  21,  1899,  at  Xew- 
]tort,  twelve  miles  above  the  mouth. 


SUSQUEHANNA  P.ASIN— STATION  NO.  30. 


JUNIATA  RIVER  AT  NEWPORT,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  steel,  through-lrnss,  highway  bridge,  800  feet 
east  of  public  sijuare  at  New]tort,  Perry  county. 

RECORDS  AVAILABLE— Discharge  coniidete  March  21,  1899, 
to  July  14,  1900,  and  from  .lannary  7,  1907,  to  December  31,  1913. 

DRAINAOE  AREA — 3,380  square  miles. 

GAGE — A standard  chain  gage  is  attached  to  the  handrail  on  the 
downstream  side  of  the  liridge,  first  span  from  right  end.  The  eleva- 
tion of  zero  is  303.32  feet  above  mean  sea  level.  The  length  of  chain 
from  bottom  of  weight  to  the  marker  is  30.80  feet.  Bench  Mark  No. 
1 has  been  jiartially  destroyed.  Bench  Mark  No.  2 is  on  shelf  in 
southeast  corner  of  nnderiiinning  of  store  of  d.  M.  Ewing,  “B.  M.” 
cut  in  wall,  elevation  28.87  feet  above  gage  datum.  Bench  Mark 
No.  3 is  on  top  of  tire  plug  in  front  of  Ewing’s  store,  elevation  29.75 
feet  above  gage  datum,  or  393.07  feet  above  mean  sea  level  (P.  R.  R. 
Bench).  The  gage  is  read  twice  daily  by  G.  A.  Sweger. 

DISCUARGE  MEAKTMIEAIENTS— Taken  from  the  downstream 
side  of  the  bridge,  the  initial  ])oint  for  soundings  being  the  end  of  the 
handrail  at  the  right  end,  downstream  side  of  bridge. 
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CHANNEL — The  cliaimel  is  straight  for  oiie-half  mile  both  above 
and  below  the  station.  Loth  banks  are  high  and  not  subject  to  over- 
flow. The  bed  is  composed  of  rock  and  gravel.  The  velocity  is  good 
under  the  bridge  at  all  stages. 


DISCHARGE  MEASUREJIEXTS  OF  JUNIATA  RIVER,  AT  NEWPORT, 

PERRY  COUNTY,  PA. 

(Drainage  area  S3S0  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

1 

Area  of  section. 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

38 

1913. 

July  21 

Boehringer  & Reckord. 

Feet. 

490 

Sq. 

ft. 

904 

Ft. 

per 

sec. 

1.29 

Feet. 

3.16 

Sec. 

ft. 

1166 

0.6  method. 

DISCHARGE  TABLE  FOR  JUNIATA  RIVER,  AT  NEWPORT,  PERRY 
COUNTY,  FROM  JAN.  1,  1912. 


1 

Gage  height.  | 

1 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

1 Gage  height. 

Discharge. 

1 

Gage  height. 

Discharge. 

Feet. 

Sec. -ft. 

Feet. 

See. -ft. 

Feet. 

1 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

2.60 

470 

.60 

10880 

.60 

26780 

.60 

46540 

.60 

70120 

.70 

570 

.70 

11220 

.70 

27220 

.70 

47100 

.70 

70740 

.80 

680 

.80 

11560 

.80 

27660 

.80 

47660 

.80 

71360 

.90 

825 

.90 

11910 

.90 

28100 

.90 

48220 

.90 

71980 

3.00 

9S0 

7.00 

12260 

11.00 

28540 

15.00 

48780 

19.00 

72600 

.10 

1145 

.10 

12610 

.10 

28980 

.10 

49340 

.10 

73220 

.20 

1320 

.20 

12970 

.20 

29420 

.20 

49900 

.20 

73840 

.30 

1505 

.30 

13330 

.30 

29880 

.30 

50460 

.30 

74460 

.40 

1700 

.40 

13700 

.40 

30340 

.40 

51040 

.40 

75080 

.50 

1900 

.50 

14070 

.50 

30800 

.50 

51620 

.50 

75700 

.60 

2U0 

.60 

14440 

.60 

31260 

.60 

52200 

.60 

76320 

.70 

2330 

.70 

14820 

.70 

31720 

.70 

52780 

.70 

76940 

.80 

2550 

.80 

15200 

.80 

32180 

.80 

53360 

.80 

77560 

.90 

2780 

.90 

15580 

.90 

32640 

.90 

53940 

.90 

78180 

4.00 

3020 

8.00 

15960 

12.00 

33100 

16.00 

54520 

20.00 

78800 

.10 

3270 

.10 

16350 

.10 

33580 

.10 

65100 

.10 

79420 

.20 

3530 

.20 

16740 

.20 

34060 

.20 

55680 

.20 

80060 

.30 

3800 

.30 

17130 

.30 

34540 

.30 

56260 

.30 

80700 

.40 

4070 

.40 

17520 

.40 

35020 

.40 

56840 

.40 

81340 

.50 

4350 

.50 

17920 

.50 

35500 

.60 

67440 

.60 

81980 

.60 

4630 

.60 

18320 

.60 

36000 

.60 

58040 

.60 

82620 

.70 

4910 

.70 

18720 

.70 

36500 

.70 

68640 

.70 

83260 

.80 

5200 

.80 

19120 

.80 

37000 

.80 

69240 

.80 

83900 

.90 

5490 

.90 

19520 

.90 

37500 

.90 

59840 

.90 

84540 

5.00 

5780 

9.00 

19940 

13.00 

38020 

17.00 

60440 

21.00 

851S0 

.10 

6060 

.10 

20360 

.10 

38540 

.10 

61040 

.10 

85820 

.20 

6380 

.20 

20780 

.20 

39060 

.20 

61640 

.20 

S6460 

.30 

6690 

.30 

21200 

.30 

395S0 

.30 

62240 

.30 

S7100 

.40 

7000 

.40 

21620 

.40 

40100 

.40 

62840 

.40 

87740 

.50 

7310 

.50 

22040 

.50 

40620 

.50 

63440 

.60 

88380 

.60 

7620 

.60 

22460 

.60 

4U40 

.60 

64040 

.60 

89020 

.70 

7930 

.70 

22880 

.70 

41660 

.70 

64640 

.70 

89660 

.80 

8250 

.80 

23300 

.80 

42200 

.80 

65240 

.80 

90300 

.90 

8570 

.90 

23720 

.90 

42740 

.90 

65840 

.90 

90940 

6.00 

8890 

10.00 

24140 

14.00 

43280 

18.00 

66440 

22.00 

91580 

.10 

9210 

.10 

24580 

.10 

43820 

.10 

67040 

.10 

92220 

.20 

9540 

.20 

25020 

.20 

44360 

.20 

67640 

.20 

928  60 

.30 

9870 

.30 

25460 

.30 

44900 

.30 

68260 

.40 

10200 

.40 

25900 

.40 

45440 

.40 

688S0 

.50 

10540 

.50 

26340 

.50 

45980 

.50 

69500 

Note.— This  table  is  only  applicable  subsequent  to  Jan.  1,  1912.,  and  is  a combination  of  the 
former  curve  of  the  Water  Supply  Commission  of  Pennsylvania,  and  the  1910-11  U.  S.  G.  S.  curve. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  JUNIATA  RIVER  AT  NEWPORT,  PERRY  COUNTY, 
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ESTIMATED  MONTHLY  DISCHARGE  OF  JUNIATA  RIVER,  AT  NEW- 
PORT, PERRY  COUNTY,  PA. 

(Drainage  area  3380  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  In 
inches. 

1913. 

January,  

23100 

4430 

8420 

2.491 

2.872 

February,  

4770 

2180 

2990 

0.885 

0.922 

March,  

37300 

2460 

7420 

2.195 

2.530 

April 

9410 

3040 

5070 

1.500 

1.674 

May 

50000 

2000 

6610 

1.965 

2.266 

June,  

11600 

1640 

3180 

0.941 

1.050 

July 

2030 

966 

1430 

0.423 

0.488 

August,  

1500 

592 

946 

0.280 

0.323 

September,  

3370 

680 

1140 

0.337 

0.376 

October 

21200 

1180 

3990 

l.iSO 

1.360 

November,  

21600 

2220 

4970 

1.470 

1.640 

December,  

7620 

2370 

4150 

1.228 

1.416 

The  year,  

50000 

592 

4200 

1.241 

16.917 

CONODOGUINET  CREEK. 


DESCRIPTION  OP  BASIN. 

Conodoguiliet  creek  rises  in  the  liighlaiids  of  the  west  part  of 
Franklin  county,  flows  northeast  through  Franklin  and  Cumberland 
counties,  joining  the  Sus(iuehanna  liver  opposite  Harrisburg.  Its 
course  it  tortuous  and  its  current  slow,  and  its  valley  in  the  lower 
section  is  deep  and  narrow.  The  total  length  of  tlie  creek  is  75  miles 
and  its  drainage  area  1S3  square  miles.  Its  tributaries  are  gen- 
erally short  and  unimportant,  its  watershed  area  being  long  and 
nai’row.  On  the  north  the  basin  is  bounded  by  a sandstone  ridge, 
while  to  the  south  the  valley  is  composed  of  rolling,  limestone  hills, 
highly  cultivated.  Carlisle  and  Mechanicsburg,  and  other  small  bor- 
oughs, lie  in  the  valley  of  this  stream,  the  former  obtaining  its  water 
supply  therefrom,  and  other  towns  receiving  their  supplies  from  the 
tributaries.  It  is  considerably  used  for  water  power  by  grist  mills 
and  a few  small  hydro-electric  plants. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  indies. 

The  discharge  has  been  measured  since  September  26th,  1941,  at 
Brysons  Bridge,  15  miles  above  the  mouth. 
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SUSQUEHANNA  BASIN— STATION  NO.  31. 


CONODOGUINET  CREEK  AT  BRYSONS  BRIDGE,  NEAR 

HOGESTOWN,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  t^vo  span,  wooden  covered,  bigliway  bridge,  500 
feet  below  Spanglers  Mill,  near  Hogestown,  Cumberland  county. 

Kl'lCOlvDS  AVAILABLE — Discliarge  complete  September  26, 
1911,  to  December  31,  1913. 

DRAINAGE  AREA— 460  S(iuare  miles. 

GAGE — A sectional  chain  gage  is  fastened  on  the  chord  of  the 
downstream  side  of  the  bridge.  The  elevation  of  zero  is  arbitrary. 
The  length  of  chain  from  the  bottom  of  the  weight  to  the  marker 
is  19.07  feet.  Bench  Mark  No.  1 is  the  corner  of  protruding  stone, 
3rd  down  from  the  to}),  at  bridge  end  of  left  downstream  approach 
wall,  elevation  20.70  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  Robert  D.  Hoy. 

DISCHARGE  MEASUREJilENTS— Taken  from  floor  openings  on 
downstream  side  of  bridge,  and  b}"  wading  immediately  under  lower 
side  of  bridge.  The  initial  point  for  soundings  is  the  top  edge  of 
the  left  abutment,  downstream  side. 

CHANNEL — Tlie  channel  is  straight  botli  above  and  below  the 
station.  The  right  bank  is  fairly  liigh,  while  the  left  bank  is  low, 
although  all  flood  water  passes  under  the  bridge.  The  bed  is  com- 
posed of  rocks,  gravel  and  sand. 


DISCHARGE  MEASUREMENTS  OP  CONODOGUINET  CREEK,  AT  BRY- 
SON’S BRIDGE,  CUMBERLAND  COUNTY,  PA. 

(Drainage  area  J/dO  square  miles.) 


No. 

Date. 

Hydrographer. 

1 

Width. 

1 

Area  of  section. 

Mean  Telocity.  | 

Gage  height. 

1 

Discharge.  | 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913. 

ft. 

sec. 

ft. 

17 

June  30 

Boebrlnger  & Reckord, 

221 

322 

0.61 

3.01 

197 

Int.  wading  msm’t.  under 

bridge. 

18 

.luly  15 

Iteckord  & Batley,  .. 

21-8 

320 

0.G3 

3.01 

202 

Int.  wading  msm’t.  under 

bridge. 

19 

Sept.  26 

Boehringer  & Reckord. 

218 

312 

0.61 

2.99 

189 

Wading  msm’t. 

20 

Oct.  21 

Boeliringer  & Reckord, 

230 

950 

1.95 

5.80 

1852 

Surface  msm’t. 

21 

Oct.  22 

Boehringer  & Reckord. 

230 

697 

1.48 

4.71 

1030 

Surface  msm’t. 

22 

Dec.  16 

Reckord 

225 

397 

1.11 

3.31 

440 

Surface  msm’t. 
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DISCHARGE  TABLE  FOR  CONODOGUINET  CREEK,  AT  BRYSON’S 
BRIDGE,  CUMBERLAND  COUNTY,  FROM  JAN.  1,  1912. 


Gage  height. 

Discharge. 

1 

Gage  height. 

Discharge. 

Gage  height. 

i 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.60 

127 

.10 

770 

.60 

1770 

.10 

3160 

.60 

5210 

.70 

155 

.20 

830 

.70 

1850 

.20 

3270 

.70 

5370 

.80 

185 

.30 

890 

.80 

1930 

.30 

3390 

.80 

5540 

.90 

217 

.40 

950 

.90 

2010 

.40 

3510 

.90 

5710 

3.00 

251 

.60 

1010 

6.00 

2090 

.50 

3640 

9.00 

5880 

.10 

287 

.60 

1070 

.10 

2170 

.60 

3770 

.10 

6060 

.20 

325 

.70 

1130 

.20 

2260 

.70 

3900 

.20 

6240 

.30 

365 

.80 

1200 

.30 

23.50 

.80 

4030 

..30 

6420 

.40 

405 

.90 

1270 

.40 

2450 

.90 

4160 

.40 

6610 

.60 

450 

5.00 

1340 

.50 

2550 

8.00 

4300 

.50 

6800 

.60 

493 

.10 

1410 

.60 

2650 

.10 

4450 

.60 

7000 

.70 

545 

.20 

1480 

.70 

2750 

.20 

4600 

.70 

7200 

.80 

600 

.30 

1550 

.80 

2850 

.30 

4750 

.80 

7410 

.90 

655 

.40 

1620 

.90 

2950 

.40 

4900 

.90 

7630 

4.00 

710 

.50 

1690 

7.00 

3050 

.60 

5050 

10.00 

7850 

Note. — This  table  is  applicable  subsequent  to  Jan.  ly  1912,  except  from  June  1 to  Nov.  30,  1913, 
when  the  Discharge  Table  for  Grass  Conditions  applies,  and  is  based  on  2 low  water  discharge 
measurements,  together  with  former  curve. 


DISCHARGE  TABLE  FOR  GRASS  CONDITIONS  FOR  CONODOGUINET 
CREEK,  AT  BRYSON’S  BRIDGE,  CUMBERLAND  COUNTY,  FROM  JUNE 
1,  1913  to  DEC.  1,  1913. 


Gage  height. 

Discharge. 

1 

^ Gage  height. 

o 

g,  . 

■O  i 
^ * 

« t, 

P i' 

Gage  height. 

Discharge. 

Gage  height. 

1 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.60 

95 

.70 

445 

.80 

1100 

.90 

1950 

7.00 

3060 

.70 

118 

.80 

490 

.90 

1170 

6.00 

mo 

.10 

3160 

.80 

143 

.90 

640 

5.00 

1240 

.10 

2150 

.20 

3270 

.90 

168 

4.00 

595 

. .10 

1310 

.20 

2250 

.30 

3390 

3.00 

195 

.10 

650 

.20 

1380 

.30 

2350 

.40 

3510 

.10 

226 

.20 

706 

.30 

1455 

.40 

2450 

.50 

3640 

.20 

255 

.30 

765 

.40 

1535 

.50 

2550 

.60 

3770 

.30 

290 

.40 

830 

.50 

1615 

.60 

2650 

.70 

3900 

.40 

325 

.50 

895 

.60 

1695 

.70 

2750 

.80 

4030 

.50 

360 

.60 

960 

.70 

1775 

.80 

2850 

.90 

4160 

.60 

400 

.70 

1030 

.80 

I860 

.90 

2950 

8.00 

4300 

Note. — This  curve  is  applicable  from  June  1st  to  Nov.  30.  lO’S,  inclusive,  when  Grass  Conditions 
existed  and  is  based  on  6 discliarge  measurements  together  with  former  curve. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  C'ONODOGUINET  CREEK  AT  BRYSON’S  BRIDGE,  CUMBERLAND 

COUNTY,  PA. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CONODOGUINET  CREEK,  AT 
BRYSON’S  BRIDGE,  CUMBERLAND  COUNTY,  BA. 

(Drainage  area  J/GO  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Eun-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

2220 

357 

930 

2.022 

2.331 

418 

0.909 

0.^7 

March,  

6«9 

227 

921 

2.002 

2.308 

April 

1180 

393 

649 

1.411 

1.574 

May 

3730 

231 

695 

1.294 

1.492 

June 

836 

130 

278 

0.604 

0.674 

July,  

225 

163 

189 

0.411 

0.474 

August,  

788 

138 

210 

0.457 

0.527 

September,  

1150 

116 

212 

0.461 

0.514 

October,  

5130 

150 

861 

1.872 

2.158 

November,  

1090 

237 

396 

0.861 

0.961 

December 

1440 

255 

607 

1.320 

1.522 

The  year,  

6440 

116 

522 

1.135 

15.482 

Notes.— Frozen,  but  open  under  gase  Feb.  7 to  17,  inclusive,  and  discharge  estimated  from 
Yellow  Breeches  Creek  at  Olmstead  Mill. 


SUSQUEHANNA  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Susquehanna  river,  the  largest  stream  in  the  State,  is  formed 
by  the  junction  of  the  North  and  West  Branches,  at  Northumberland, 
Northumberland  county,  Penn’a.  The  North  Branch,  together  with 
the  section  below  the  junction  of  the  two  branches,  is  now  recognized 
as  the  Susquehanna  river,  bnt  for  convenience  the  old  nomenclature 
has  been  retained. 

From  Northumberland  the  river  follows  a nearly  southerly  course 
to  its  junction  with  the  Jnniata  river  near  Buncannon,  I’erry  county, 
at  which  point  it  cuts  through  the  North  Mountain,  turning  to  the 
southeast  and  continuing  this  course  to  its  mouth  in  Cliesapeake 
Bay,  at  Havre-de-(trace,  Md.  From  Northumberland  to  a jioint 
about  12  miles  below  Columbia  the  river  is  wide  and  shallow,  a vei  ag- 
ing about  one  mile  in  width,  with  a slope  of  2.6  feet  per  mile,  break- 
ing through  a series  of  parallel  ridges  in  the  uiqier  iioidion,  and 
crossing  the  Cumberland  Valley  in  the  lower  jiortion.  Al)ont  23 
miles  above  the  Maryland-Pennsylvania  state  line  the  stream  enters 
a gorge  where  it  cros.ses  the  Piedmont  Idateau  and  becomes  a more 
narrow  and  rapid  stream,  with  an  average  fall  of  6.1  feet  jier  mile, 
continuing  this  character  until  it  leaves  the  State. 


The  ])roiiu]ient  tiibutaiies  are  tlie  West  and  North  Branches, 
Juniata  river  and  Pennsylvania,  Sliermau,  Conodoguinet,  Swatara, 
Conestoga,  ITquea,  Cone-wago,  Codorus  and  Octoraro  creeks. 

Tlie  total  length  of  the  Susquehanna  river  from  Northumberland 
to  tlie  state  boundary  is  110  miles.  The  drainage  basin  of 
the  stream  in  Pennsylvania  is  apiuoximately  21,320  square  miles, 
or  17.2  per  cent  of  the  entire  area  of  the  state,  while  the  total  area 
tributary  at  the  Pennsylvauia-Maryland  state  line  is  apiiroximately 
27,590  square  miles. 

The  Susquehanna  river  is  not  navigable,  except  locally  for  small, 
flat  bottom  boats,  adaptable  for  local  trade  and  pleasure  and  this 
only  during  certain  seasons  of  the  year.  Canals  formerly  followed 
its  banks  and  those  of  the  North  and  West  Branches,  Juniata  river 
and  Swatara  creek,  but  they  are  now  abandoned.  This  entire  basin 
is  largelr*  deforested  but  it  is  to  some  extent  in  i>rocess  of  I’egrowth. 
The  streams  ai-e  suliject  to  sudden  rises  and  to  extremely  low  sum- 
mer flow.  There  are  few  natural  lakes  or  ponds  in  the  Middle  and 
Lower  Susquehanna  Sub  basins. 

The  nearly  uniform  slo^ie,  which  exists  from  Northumberland  to 
York  Uaven,  is  broken  at  tlie  latter  j'oint  by  rapids,  and  again  in  the 
gorge  below  Columbia.  The  water  ]M>wer  on  this  stream  at  present 
is  develo];ed  at  York  Haven  and  ^IcCalPs  Ferny. 

Some  of  the  tributaries  of  the  West  Biairch  and  Juniata  river,  to- 
gether with  Swataia.  Yellow  Breeches  and  Conodoguinet  creeks 
drain  limestone  areas.  Tlie  North  Branch  drains  the  anthiacite 
coal  fiehl-;,  as  do  certain  of  the  tributaues  of  the  main  stream,  among 
them  Mahanoy,  Shamokin,  JIahantonga  and  Wiconisco  creeks. 

The  ch.ief  municiifalities  on  the  main  l iver  and  its  t:  ibrrtaries  be- 
low Northunilier-land  aie  Suntaiiy.  Altoona,  Ilollidaysburg,  Tyrone, 
Huntingdon,  Lewistown,  Hariisbnrg,  Shamokin,  Shenandoah.  Leb- 
anon, ^'oi  k,  Lancaster  and  Columbia.  The  main  river,  both  branches 
and  many  of  its  tiibnlaiies  aie  followed  by  the  Pennsylvania  or  the 
Philadeli'hia  and  Beading  Bailioads. 

The  mean  annrral  rainfall  over  the  entire  Susquehanna  basin  in 
Peirnsylvarria  is  approximately  41  inches. 

The  discharge  is  being  measured  at  Harrisburg,  on  the  main 
stream,  and  at  Wilkes-Barre,  Danville  and  Conklin,  on  the  North 
Branch,  Bower,  Clearfield.  Benovo,  Williamsjiort  and  Lewisburg, 
on  the  West  Branch,  and  Newport  on  the  Juniata  river.  Prior  to 
January  1st,  1910,  tlie  discharge  was  obtained  on  the  main  river  at 
McCall’s  Ferry.  This  station  was  discontinued,  due  to  the  erection 
of  a large  concrete  dam,  near  the  station. 


IG!J 

SUSQUEHANNA  BASIN— STATION  NO.  32. 


SUSQUEHANNA  RIVER  AT  HARRISBURG,  PA. 


DESCKIPTION  OF  STATION . 

LOCATION — On  'VYalnut  Stieet  bridge,  Harri.sburg. 

RECORDS  A\"A1LABLE — Discharge  complete  from  January  1, 
1891,  to  December  31,  1913. 

DRAINAGE  AREA — 24,109  square  miles. 

GAGE — A staudaid  chain  gage  is  fastened  to  the  handrail  on  the 
upstream  side  of  the  bridge.  The  eievarion  of  zeio  is  289.4  feet  above 
mean  sea  level.  The  length  of  chain  from  the  bottom  of  the  weight 
to  the  marker  is  39.38  feet.  Bench  Mark  No.  1 is  top  of  upstream 
outer  corner  of  bridge  seat  on  left  abutment,  elevation  32.99  feet 
above  gage  datum.  The  gage  is  read  twice  daily  by  xi.  J.  ITigii. 

DISCHARGE  MILISUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  Tire  initial  point  for  soundings  is  end  post  of 
handrail  on  downstream  side  at  left  bank. 

CHANNEL — Tlie  channel  is  straight  above  and  below  tire  station, 
and  is  divided  into  two  parts  by  Hargest's  Island.  Both  banks  a.e 
high  and  not  subject  to  overtlow.  The  bed  is  composed  of  gravel  and 
boulders. 

REMARKS — Gage  heiglits  during  j»oitions  of  the  j-ear  furnished 
by  the  TTiited  States  Weather  Bureau. 
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DISCIIAKGK 


TABLE  E(.)K  SUSQUEHANNA  RIVER,  AT  HARRISBURG, 
DAUPHIN  COUNTY,  FROM  JAN.  1,  1912. 


Gage  height.  i| 

-ii 

il 

! 

Discharge.  ' 

:! 

Gage  height.  ‘ 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

1 

1 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

See.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

—.04 

2330 

.10 

53400 

.30 

152410 

.60 

286200 

.90 

453000 

—.02 

2360 

.20 

55020 

.40 

154570 

.70 

2S9000 

21.00 

456500 

0.00 

2395 

.30 

56660 

.50 

156740 

.80 

291800 

.10 

460100 

.10 

2610 

.40 

58320 

.60 

158920 

.90 

294600 

.20 

463800 

.20 

2895 

.50 

60000 

.70 

161110 

16.00 

297400 

.30 

467600 

.30 

3220 

.60 

61700 

.80 

163320 

.10 

300300 

.40 

471400 

.40 

3590 

.70 

63410 

.90 

165550 

.20 
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.50 
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.50 
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.80 

65]  30 
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.90 
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.90 
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.40 
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.70 
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1.00 

6475 

.30 
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.80 
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,60 
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.70 
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.30 
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.80 
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.60 

10380 

.90 

84720 

.10 

193800 

.40 

338400 

.70 

522100 

.70 

11180 

7.00 

86600 

.20 

196200 

.50 

341500 

.80 

526200 

.80 

12000 

.10 

88500 

.30 

198700 

.60 

344600 

.90 

530300 

.90 

12835 

.20 

90400 

.40 

201200 

.70 

347700 

23.00 

534400 

2.00 

13690 

.30 

92300 

.50 

203700 

.80 

350800 

.10 

538500 

.10 

14550 

.40 

94200 

.60 

206200 

.90 

353900 

.20 

642600 

.20 

15410 

.50 

96100 

.70 

208700 

18.00 

357000 

.30 

646700 

.30 

16290 

.60 

9S040 

.80 

211200 

.10 

360200 

.40 

550900 

.40 

17180 

.70 

99980 

.90 

213800 

.20 

363400 

.50 

556100 

.50 

18100 

.80 

101920 

13.00 

216400 

.30 

366600 

.60 

659300 

.60 

19030 

.90 

103860 

.10 

219000 

.40 

369800 

.70 

663500 

.70 

19980 

8.00 

105800 

.20 

221600 

.50 

373000 

.80 

667700 

.80 

20950 

.10 

107770 

.30 

224200 

.60 

376200 

.90 

571900 

.% 

21960 

.20 

109740 

.40 

226800 

.70 

379400 

24.00 

576200 

3.00 

23000 

.30 

111710 

.50 

229400 

.80 

382600 

.10 

680500 

.10 

24150 

.40 

113680 

.60 

232000 

.90 

385800 

.20 

684800 

.20 

25450 

.50 

115650 

.70 

234600 

19.00 

389000 

.30 

589100 

.30 

26800 

.60 

117650 

.80 

237200 

.10 

392300 

.40 

693400 

.40 

28150 

.70 

119650 

.90 

239800 

.20 

395600 

.50 

597700 

.50 

29500 

.80 

1216.50 

14.00 

242400 

.30 

398900 

.60 

602000 

.60 

30900 

.90 

123650 

.10 

245100 

.40 

402200 

.70 

606400 

.70 

32300 

9.00 

125650 

.20 

247800 

.50 

405500 

.80 

610900 

.80 

33750 

.10 

127660 

.30 

250500 

.60 

408800 

i .90 

615400 

.90 

35200 

.20 

12967  0 

.40 

253200 

.70 

412100 

1 25.00 

620000 

4.00 

36600 

.30 

1316SO 

.50 

255900 

.80 

415400 

.10 

624700 

.10 

38050 

.40 

133690 

.60 

258600 

.90 

418700 

.20 

629400 

.20 

39500 

.50 

135700 

.70 

261300 

20.00 

422000 

.30 

634100 

.30 

41000 

.60 

137720 

.80 

264000 

.10 

425400 

.40 

638800 

.40 

42550 

.70 

139760 

.90 

266700 

.20 

428800 

, .60 

643500 

.50 

44100 

.80 

141820 

15.00 

269400 

.30 

432200 

.60 

648300 

.60 

45650 

.90 

143900 

.10 

272200 

.40 

435600 

.70 

653100 

.70 

47200 

10.00 

14GOCO 

.20 

275000 

.60 

439000 

1 .80 

658000 

.80 

48750 

.10 

148120 

.30 

277800 

.60 

442500 

i .90 

662900 

.90 

50250 

.20 

150260 

.40 

280600 

.70 

446000 

26.00 

667800 

5.00 

51800 

.60 

283400 

.80 

449500 

Note.— This  table  is  only  applicable  subsequent  to  Jan.  1,  T312,  and  is  based  on  two  discharge 
uieasuroments  made  during  1912-13,  together  with  the  former  cun'e  and  only  affects  discharge 
above  eleven  feet. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  SUSQUEHANNA  RIVER  AT  HARRISBURG,  DAUPHIN  COUNTY,  PA. 
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Interpolated.  fFrozen  under  gage.  aMax.  19.54'  at  5:45  p.  m.  ; 4{y7000  sec.  ft. 


KSTniATED  MONTHT.Y  DISCHARGE  OF  SUSQUEHANNA  RIVER,  AT 
HARRISBURG,  DAUPHIN  COUNTY,  PA. 

(Drainage  area  2.'il00  square  7niles.) 


MONTH. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

212000 

30200 

90500 

3.755 

4.329 

February 

3S90O 

14100 

21200 

0.880 

0.916 

March,  

407000 

19200 

83700 

3.473 

4.004 

A-pril,  

IdoOOO 

20500 

51200 

2.124 

2.369 

May 

12-5000 

13400 

38600 

1.602 

1.847 

June,  

80500 

lOlOO 

20200 

0.838 

0.935 

July,  

21000 

7390 

12200 

0.506 

0.583 

August 

8903 

3590 

5420 

0.225 

0.260 

September 

13500 

2990 

5090 

0.211 

0.235 

October,  

65600 

6310 

18200 

0.755 

0.870 

November 

90000 

13200 

33700 

1.398 

1.560 

December,  

37600 

16100 

23900 

0.992 

1.143 

The  year,  

407000 

2990 

33700 

1.397 

19.051 

YELLOW  BREECHES  CREEK. 


DESCRIPTION  OP  BASIN. 

Yellow  Breec'liei?  creek,  a tributary  of  the  loAver  Susquehanna  river, 
drains  an  area  of  approximately"  225  square  miles.  Rising  in  the 
southwestern  corner  of  Cumberland  county,  it  follows  a northeasterly 
direction  through  the  rich  agricultural  region  of  the  Cumberland 
Valley  to  its  mouth  in  the  Susquehanna  river  at  New  Cumberland, 
the  total  length  of  the  stream  being  approximately  50  miles.  Its 
course  is  winding,  particularly  near  its  mouth,  and  its  slope  becomes 
less  rajtid  as  the  river  is  approached.  There  are  numerous  small 
trilaitaries  rising  in  the  well  timbered,  sandstone  hills,  which  paral- 
lel the  entire  watershed  on  the  south.  The  creek  follows  closely, 
thiougbout  its  long  and  narrow"  w"atershed,  the  foot  of  these  hills, 
w"hile  on  tlie  north  the  valley  is  wide  and  rolling,  being  underlain 
with  limestone  and  producing  numerous  copious  springs,  notably 
Roiling  Springs  whicli  are  by  far  the  largest  in  the  State,  maintain- 
ing a continuous  flow"  of  over  20,000,000  gallons  per  24  hours.  In 
the  entire  valley  there  are,  owing  to  the  presence  of  this  limestone 
area,  only  a few"  small  trilmtaries  entering  from  the  north.  In  the 
drainage  basin  lie  many  small  villages,  several  of  which  obtain  water 
supplies  from  the  creek  and  its  tributaries.  Yellow  Breeches  creek 
is  used  quite  extensively  by  grist  mills  for  power  purposes  and  its 
dry  w"eather  flow",  maintained  by  the  limestone  springs,  is  remark- 
ably large. 
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Tlie  mean  annual  precipitation  over  the  greater  ])ortion  of  this 
watershed  is  fi‘oin  35  to  40  inches,  the  balance  receiving  from  40  to 
45  inches. 

The  discharge  lias  been  measured  since  March  22,  1909,  at  Olm- 
steds Mill,  three  miles  above  the  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  33. 


YELLOW  BREECHES  CREEK  AT  OLMSTEDS  MILL,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through-truss,  highway  bridge, 
at  Olmsteds  Mill,  about  one  mile  south  of  White  Hill  Station,  Cum- 
berland county. 

RECORDS  AVAILABLE — Discharge  complete  March  22,  1909,  to 
October  31,  1909,  and  January  22,  1910,  to  December  31,  1913. 

DRAINAGE  AREA — 223  square  miles. 

GAGE — A standard  chain  gage  is  fastened  to  the  bottom  chord 
eyebar,  4th  downstream  panel  from  right  abutment.  The  elevation  of 
zero  is  arbitrary.  The  length  of  chain  from  the  bottom  of  weight 
to  the  marker  is  15.10  feet.  Bench  Mark  No.  1 is  top  of  bridge  seat, 
right  abutment,  outer  downstream  corner,  elevation  13.62  feet  above 
gage  datum.  The  gage  is  read  twice  daily  by  J.  P.  Wrightstone, 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  sonndings  is  the  top  edge 
of  bridge  seat,  left  abutment,  downstream  side. 

CHANNEL — The  channel  is  straight  for  200  feet  above,  and  for 
about  75  feet  below  the  station  when  it  bends  sharply  to  the  right. 
Both  banks  are  high  and  not  subject  to  overflow.  The  bed  is  com- 
jiosed  of  rock  and  gravel,  and  there  is  one  channel  at  all  stages. 

REMARKS — There  is  a 4 foot  wooden  mill  dam  about  200  feet  up- 
stream from  the  bridge,  and  the  tailrace  from  the  mill  comes  in  a 
little  above  the  left  abutment.  Water  flows  over  the  dam  at  all 
stages.  This  stream  keeps  up  a remarkably  high  dry  weather  flow 
on  account  of  the  limestone  springs  on  its  watershed. 


17 
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DISCHARGE  MEASUREMENTS  OP  YELLOW  BREECHES  CREEK,  AT 
OLMSTEDS  MILL,  CUMBERLAND  COUNTY,  PA. 


(Drainage  area  223  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

Mean  velocity.  | 

Gage  height. 

1 

Discharge.  I 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

im. 

ft. 

sec. 

ft. 

24 

Nov.  11 

Recliord 

124 

2S0 

0.85 

1.21 

238 

0.6  method. 

DISCHARGE  TABLE  FOR  YELLOW  BREECHES  CREEK,  AT  OLMSTEDS 
MILL,  CUMBERLAND  COUNTY,  PROM  JAN.  1,  1912. 


i 

Gage  height.  j 

1 

1 

Discharge. 

! 

Gage  height.  ! 

1 

Discharge. 

1 

Gage  height. 

Discharge.  j 

1 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.50 

130 

.10 

555 

.70 

1306 

.30 

2265 

.90 

3650 

.60 

135 

.20 

595 

.80 

1360 

.40 

2335 

7.00 

3750 

.70 

145 

.30 

640 

.90 

1415 

.50 

2405 

.10 

3850 

.80 

155 

.40 

685 

4.00 

1470 

.60 

2480 

.20 

3950 

.00 

170 

.50 

730 

.10 

1525 

.70 

2560 

.30 

4055 

1.00 

185 

.60 

775 

.20 

1580 

.80 

2640 

.40 

4150 

.10 

.70 

820 

.30 

1635 

.90 

2725 

.60 

4270 

.20 

230 

.80 

865 

.40 

1695 

6.00 

2815 

.60 

4380 

.30 

255 

.90 

910 

.50 

1755 

.10 

2905 

.70 

4495 

.40 

285 

3.00 

955 

.60 

1815 

.20 

2995 

.80 

4610 

.50 

320 

.10 

• 1005 

.70 

1875 

.30 

3085 

.90 

4730 

.60 

355 

.20 

1055 

.80 

1935 

.40 

3175 

8.00 

4850 

.70 

395 

.30 

1105 

.90 

1995 

.50 

3270 

.80 

435 

.40 

1155 

5.00 

2060 

.60 

3365 

.90 

475 

.50 

1206 

.10 

2125 

.70 

3460 

2.00 

515 

.60 

1255 

.20 

21» 

.80 

3655 

Mote. Tins  rating  table  is  only  applicable  subsequent  to  Jan.  1,  1912,  and  is  based  on  two 

discharge  measurements  made  during  1912,  together  with  former  curve. 
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Notes.— aMax.  3.7'  at  4:30  p.  m.  ; 1300  see.  ft.  bMax.  7.8G'  at  3 p.  m.  ; 4680  see.  ft.  cMax.  2.05'  at  7 a.  m.  ; 535  see.  ft.  tlMax.  3.3o'  at  7 a.  m. ; 1130  see.  ft 
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ESTIMATED  MONTHLY  DISCHARGE  OP  YELLOW  BREECHES  CREEK, 
AT  OLMSTEADS  MILL,  CU.MBERLAND  COUNTY,  PA. 

(Drainage  urea  223  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January,  

1300 

240 

437 

1.960 

2.260 

February,  

721 

203 

278 

1.247 

1.299 

March,  

4680 

235 

616 

2.762 

3.184 

April 

86» 

306 

509 

2.283 

2.547 

M.1V 

685- 

232 

318 

1.426 

1.644 

June,  

435 

174 

225 

1.009 

1.126 

J111.V 

182 

151 

167 

.749 

.864 

Auj^iist 

535 

156 

170 

.762 

.878 

September,  

4S3 

149 

176 

0,789 

0.880 

October 

1130 

164 

287 

1.287 

1.484 

Noveinl)er 

515 

193 

228 

1.022 

1.140 

December,  

640 

191 

273 

1.224 

1.411 

The  year 

4680 

149 

307 

1.376 

18.717 

BIG  SWATARA  CREEK. 


DESCRIPTION  OF  BASIN. 

Big  SwatavA  creek,  a hihiiiaiy  of  tlie  Susqnelianna  river  from 
Sclmylkill,  Berks,  Lebanon  ami  Dauphin  counties,  drains  an  ap- 
proximate area  of  565  square  miles.  Rising  in  the  bills  in  the  soutli- 
■westei-n  ]iart  of  Wclmylkill  county,  this  stream  flows  in  a general 
sonlbwesterly  direction  (lirongli  a l)ioad,  rolling,  fai'ining  country, 
well  iidialrited  and  largely  deforested,  to  its  mouth  at  Middletown, 
Dauphin  county,  a distance  of  ah.ont  G5  miles.  On  the  headwaters 
in  tschnylkill  connfy  lie  nunie'ous  anthracite  coal  mines,  the  culm 
from  which  i)ollutes  the  entiia*  sti-eam.  There  are  numei-ous  tiibu- 
taiies,  the  ]>riucipal  being  Little  Swatai-a  and  Quittapahilla  creeks. 
The  srd)-l)asins  of  some  of  the  tributaries  are  underlain  with  lime- 
stone and  numerous  strong  spi-ings  contribute  to  its  How.  The  slope 
is  Hat  and  the  How  sluggish  in  the  lower  portion.  The  city  of  Leb- 
anon and  numerous  large  boroughs  and  villages  lie  on  the  water- 
shed. The  main  stream  and  its  branches  are  rrsed  to  some  extent 
for  donrestic  and  industrial  supply,  rvbile  numeroirs  mill  and  power 
darns  cause  slack  water  for  lorrg  stretches. 

The  rrjrper  part  of  the  watershed  is  subject  to  a nrean  annual  pre- 
cipitation of  fi’om  40  to  50  inches  arrd  the  lower  portion  from  40  to 
45  irrehes. 

The  discharge  has  been  measur-ed  at  Jonestown,  just  above  the 
mouth  of  Little  Swatara  creek,  since  November  49,  1940. 
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SUSQUEHANNA  BASIN— STATION  NO.  34. 

BIG  SWATARA  CREEK  AT  JONESTOWN,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION— Oil  two  span,  steel,  throiigli-truss,  highway  bridge, 
at  JoiiestoAvii,  Lebanon  county.  Pa. 

RECORDS  A’S'AILABLE — Discharge  complete  from  November  19, 
1910,  to  December  31,  1913. 

DRAINAGE  AREA — 190  square  miles. 

GAGE — A chain  gage  is  fastened  to  the  floor  of  the  bridge,  upper 
side  of  downstream  foot  walk.  The  elevation  of  zero  is  arbitrary. 
The  length  of  cliain  from  the  bottom  of  the  weight  to  the  marker  is 
22.97  feet.  Bench  Mark  No.  1 is  niche  cut  in  top  of  corner  stone  on 
16th  tier  from  top  of  left  abutment,  doAvnstream  face,  elevation  8.49 
feet  above  gage  datum.  The  gage  is  read  twice  daily  by  an  employee 
of  the  Lebanon  Valley  Consolidated  Water  Supply  Co. 

DISCHARGE  MEASUREMENTS— Taken  from  the  downstream 
side  of  the  bridge,  and  by  wading  under  the  bridge  at  low  stages. 
The  initial  point  for  soundings  is  right  face  of  left  abutment,  down- 
stream side. 

CHANNEL — The  channel  is  straight  above  and  below  the  station 
for  1,50  feet  and  200  feet  respectively.  There  is  a rift  above  the  bridge, 
and  a pool  below.  Both  banks  are  low  but  all  water  passes  under  the 
bridge  during  all  stages.  The  bed  is  of  gravel  and  is  covered  with 
culm. 

REMARKS — Theie  is  a mill  dam  about  G miles  above  wLich  stores 
water  during  the  night.  Little  Swatara  creek  joins  the  main  stream 
about  one-half  mile  below  the  station.  In  October,  1911,  the  water 
company  put  a main  across  the  channel  of  the  creek  immediately 
below  the  gaging  station,  which  affects  the  gage  heights  at  low 
stages  to  a slight  degree. 


DISCHARGE  MEASUREMENTS  OF  BIG  SWATARA  CREEK,  AT  JONES- 
TOWN, LEBANON  COUNTY,  PA. 

I Drainage  area  ISO  square  miles.) 
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DISCPIARGE  TABLE  FOR  BIG  SWATARA  CREEK,  AT  JONESTOWA . 
J.EBANON  COUNTY,  FROM  JAN.  1,  1912. 


Gage  height. 

U 

rt 

.a 

CJ 

w 

1 

Gage  height. 

ci 

im 

u 

c3 

*o 

5 

1 

Gage  height. 

s 

"o 

m 

£ 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.-lt. 

Feet. 

See. -ft. 

Feet. 

See.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.9» 

0 

.20 

500 

.50 

1560 

.80 

2998 

.10 

4552 

3.00 

10 

.30 

565 

.60 

1660 

.90 

3114 

.20 

4674 

.10 

30 

.40 

630 

.70 

1770 

7.00 

3230 

.30 

4796 

.20 

60 

.50 

695 

.80 

1880 

.10 

3350 

.40 

4918 

.30 

90 

.60 

765 

.90 

1990 

.20 

3470 

.50 

5040 

.40 

125 

.70 

840 

6.00 

2100 

.30 

3590 

.60 

5162 

.50 

160 

.SO 

915 

.10 

2210 

.40 

3710 

.70 

5284 

.60 

200 

.90 

995 

.20 

2320 

.50 

3830 

.80 

5406 

.70 

245 

5.00 

1080 

.30 

2430 

.60 

3950 

.90 

5528 

.SO 

280 

.10 

1170 

.40 

2540 

.70 

4070 

9.00 

5650 

.90 

335 

.20 

1260 

.50 

2650 

.80 

4190 

4.00 

385 

.30 

1360 

.60 

2766 

.90 

4310 

.10 

440 

.40 

1460 

.70 

2882 

8.00 

4430 

Note. — This  rating  table  is  only  a])iilicable  subsequent  to  Jan.  1,  1912,  and  is  based  on  two 
high  water  discharge  mea.surements  made  during  1913,  together  with  former  curve;  the  change 
having  affected  former  tables  above  seven  feet. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  BIG  SWATARA  CREEK  AT  JONESTOWN,  LEBANON  COUNTY,  PA. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  BIG  SWATARA  CREEK,  AT 
JONESTOWN,  LEBANON  COUNTY,  PA. 

(DraincKje  area  l!)0  square  miles.) 


MONTH. 


1913. 

Januar.v 

February 

March 

April,  

May 

June 

July,  

August 

September 

October 

November,  

December 


Discharge  in  Second-feet. 

Run-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  in 

mile. 

inches. 

2090 

308 

724 

3.811 

4.394 

458 

168 

270 

1.421 

1.480 

9050 

227 

1120 

5.895 

6.796 

4600 

812 

866 

4.558 

5.0«6 

1430 

172 

462 

2.432 

2.804 

429 

72 

176 

0.926 

1.033 

268 

26 

81 

0.426 

0.491 

2510 

5 

114 

0.600 

0.692 

1180 

8 

109 

0.574 

0.640 

1340 

97 

472 

2.484 

2.864 

440 

125 

218 

1.147 

1.280 

1270 

146 

335 

1.763 

1.967 

9050 

5 

41? 

2.170 

29.527 

The  .vear. 


POTOMAC  BASIN 


(181) 


! 


(182) 
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MONOCACY  RIVER. 


description  of  basin. 

The  MonoeacY  river,  one  of  the  largest  tributaries  of  the  I’otomac 
river,  rises  in  Adams  county,  Pennsylvania,  in  two  branches;  namely. 
Rock  and  Marsh  creeks.  Rock  creek  rises  in  the  central  part  of 
Adams  county,  in  Strabane  township,  and  flows  in  a southerly  direc- 
tion into  Maryland.  ^larsh  creek  rises  in  the  western  part  of  Adams 
county,  in  Franklin  township,  and  flows  southeasterly  to  its  con- 
fluence with  Rock  creek,  about  one-quarter  mile  l)elow  the  state 
line,  thus  forming  the  Monocacy  river.  Several  tril)utaries  joining 
the  Monocacy  river,  in  Maryland,  drain  portions  of  southwestern 
and  .southeastern  Adams  county,  Pennsylvania;  namely,  Alleway, 
Piney  and  Middle  creeks.  The  total  drainage  area  of  the  Monocacy 
river  is  approximately  940  square  miles,  of  which  231  lie  in  l*enn- 
sylvania.  Its  length,  Ijelow  the  confluence  of  Rock  and  Marsh  creeks, 
is  about  5.5  miles.  The  river  throughout  the  greater  j)ortion  of 
its  course  flows  through  a rolling,  limestone  country  of  highly  ciil- 
tivated  farms  and  is  polluted  by  rvashiugs  from  tanneries  and  mills 
along  its  banks  and  its  tributaries.  The  largest  towns  in  its  water- 
shed are  Gettysburg,  Penn.sylvania,  and  Frederick  Md.,  the  former 
of  which  obtains  part  of  its  domestic  water  su])ply  from  Marsh 
creek,  while  the  latter  receives  its  domestic  water  sujqfly  from  the 
parent  stream.  There  are  numerous  small  mills  on  its  triluitaries 
which  are  operated  by  water  power. 

The  mean  annual  precii)itatiou  over  this  water.shed,  in  Penn.syl- 
vania, is  from  40  to  45  inches. 

The  discharge  of  this  stream  has  been  measured  at  Frederick, 
Md.,  since  August  4th,  1S9G. 


POTOMAC  BASIN— STATION  NO.  1. 


MONOCACY  RIVER  NEAR  FREDERICK,  MD. 


DESCRIPTION  OF  STATION. 

LOCATION — On  the  county  iron  bridge  on  the  turnpike  four 
miles  northeast  of  Frederick,  on  the  road  leading  from  Frederick 
to  Mt.  Pleasant,  Md. 
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RECORDS  AVAILABLE — Discliarge  complete  from  August  4, 
189G,  to  December  31,  1913. 

DRAINAGE  AREA — GGO  square  miles. 

GAGE — A standard  chain  gage  is  fastened  on  the  lower  side  of 
tlie  bridge  in  llie  middle  of  the  first  span  from  the  right  bank.  The 
elevation  of  zero  is  arbitrary.  The  lenglh  of  chain  from  the  bottom 
of  the  weight  to  the  marker  is  34.72  feet.  Bench  Mark  No.  1 is  a 
hole  drilled  in  the  top  of  a coping  stone  on  the  lower  wing  of  the 
right  abutment,  about  100  feet  back  from  the  initial  point  for 
soundings,  elevation  29.17  feet  above  gage  datum. 

DISCH.4RGE  MEASEREIMENTS — Taken  from  the  two  span 
highway  bridge.  The  right  channel  is  measured  from  the  lower 
side  and  the  left  channel  from  the  u])per  side.  The  initial  point 
for  soundings  is  a cross  cut  in  the  face  of  the  parapet  wall  on  the 
lower  wing  of  the  right  abutment. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  300  feet  and  100  feet  respectively.  Both  banks  are  low  and  liable 
lo  overflow,  allhough  all  water  passes  under  the  bridge.  The  bed 
consists  of  gravel  and  cobble  stones,  except  near  the  bank,  which  is 
composed  of  silt. 

REMARKS — The  data  on  this  station  have  been  fuini.shed  by 
Ibe  United  States  Geological  Survey. 


DISCHARGE  TABLE  FOR  IMONOCACY  RIVER,  NEAR  FREDERICK,  MD., 

FROM  JAN.  1,  1912. 


1 

1 

Gage  height.  1 

1 Discharge. 

ij 

Gage  height. 

'11 

il 

1 

Discharge. 

II 

Gage  height.  1 

i 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.40 

33 

.40 

734 

.40 

2190 

.40 

4060 

.40 

6010 

.60 

45 

.50 

790 

.50 

2280 

.50 

4155 

.50 

6110 

.60 

62 

.60 

846 

.60 

2370 

.60 

4250 

.60 

6210 

.70 

82 

.70 

904 

.70 

2460 

.70 

4345 

.70 

6310 

.80 

104 

.80 

964 

.80 

2550 

.80 

4440 

.80 

6410 

.90 

130 

.90 

1026 

.90 

2640 

.90 

4535 

.90 

6510 

4.00 

158 

6.00 

1090 

8.00 

2730 

10.00 

4630 

12.00 

6610 

.10 

188 

.10 

1155 

.10 

2825 

.10 

4725 

.10 

6710 

.20 

218 

.20 

1225 

.20 

2920 

.20 

4820 

.20 

6810 

.30 

250 

.30 

1295 

.30 

3015 

.30 

4915 

.30 

6915 

.40 

284 

.40 

1365 

.40 

3110 

.40 

5010 

.40 

7020 

.50 

320 

.50 

1440 

.50 

32(K 

.50 

5110 

.50 

7125 

.60 

358 

.60 

1520 

.60 

3300 

.60 

5210 

.60 

7230 

.70 

398 

.70 

1600 

.70 

339.5 

.70 

5310 

.70 

7335 

.80 

440 

.80 

1680 

.80 

3490 

.80 

6410 

.80 

7440 

.90 

484 

.90 

1765 

.90 

3585  ! 

.90 

5510 

.90 

7545 

5.00 

530 

7.00 

1850 

9.00 

3680  1 

11.00 

5610 

13.00 

7650 

.10 

578 

.10 

1935 

.10 

3775  1 

.10 

5710 

.20 

628 

.20 

2020 

.20 

3870 

.20 

5810 

.30 

680 

.30 

2105 

.30 

3965  1 

1 

.30 

5910 

Note. — This  table  is  only  applicable  subsequent  to  Jan.  1,  1912,  and  is  based  on  3 low  water 
discharge  measurements  made  during  1913,  together  with  former  curve. 
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Note. Gage  out  of  repair  May  1-4.  Discharge  interpolated.  Discharge  provisional  and  subject  to  revision. 
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ESTIMATED  MONTHl.Y  DISCHARGE  OP  MONOCACY  RIVER,  NEAR 

FREDERICK,  MD. 

(Drainage  area  660  square  miles.) 


MONTH. 


1913. 

January 

February 

March 

April,  

May 

June,  

July,  

August 

September 

October,  

November 

December,  

The  year,  


Discharge  in  Second-feet. 

Eun-otE. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  in 

mile. 

inches. 

5110 

1030 

1970 

2.98 

3.44 

1600 

320 

836 

1.27 

1.32 

13600 

398 

2740 

4.15 

4.78 

5110 

846 

1890 

2.86 

3.19 

1940 

820 

678 

1.03 

1.19 

628 

158 

271 

.411 

.46 

320 

32 

116 

.176 

.20 

2190 

62 

224 

.339 

.39 

4820 

32 

289 

.438 

.49 

7960 

104 

1080 

1.64 

1.89 

2370 

250 

522 

.791 

.88 

7860 

284 

1320 

2.00 

2.31 

13600 

32 

999 

1.51 

20.54 

Discharge  provisional  and  subject  to  revision. 


OHIO  BASIN 
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ALLEGHENY  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Allegheny  river,  the  largest  tributary  of  the  Ohio  river  in 
Penns^^lvania,  draining  11,775  square  miles  in  Pennsylvania  and 
New  York,  rises  in  the  hilly  plateau  on  the  west  slope  of  the  Alle- 
gheny mountains  in  northwestern  l*eunsylvania,  at  an  elevation  of 
about  2,250  feet  above  sea  level.  Its  tributaries  drain  the  west  slope 
of  these  mountains  from  Somerset  county,  near  the  southern  bound- 
ary, through  the  Conemaugh  river,  1o  the  extreme  northern  boundaiw, 
and  westward  nearly  to  the  Ohio  line  through  Oil  and  French  creeks. 

Its  actual  source  is  in  Potter  county,  in  about  the  center  of  the 
northern  border  of  the  State,  whence  it  flows  northwesterly  for 
about  SO  miles  into  New  York,  thence  about  120  miles  southwest- 
erly into  Penn.sylvauia  again,  47  miles  being  in  New  Y"ork.  From 
this  point  it  is  110  miles  to  the  mouth,  its  junction  with  the  Monon 
gahela  river  at  Pittsburgh,  where  the  Ohio  river  is  formed.  The  total 
length  of  the  river  is  310  miles. 

In  Potter  and  McKean  counties  the  river  and  its  tributaries  are 
small  mountain  streams,  in  well  wooded,  steep  valleys,  and  a sparsely 
inhabited  region.  In  New  York  the  main  valley  is  wide  and  flat, 
the  slope  slight  and  the  land  under  a high  state  of  cultivation,  and 
thickly  populated.  Coming  back  into  Pennsylvania  the  hills  con- 
verge, the  valley  narrowing  and  the  slope  is  steeper.  The  population 
again  becomes  scattered,  the  Iribntary  valleys  well  wooded,  and  the 
bordering  hills  are  liigh  and  timbered.  The  larger  tributaries,  how- 
ever, contain  large  areas  of  cleared,  cultivated  land,  notably  those 
from  the  west. 

The  lower  150  miles  is  more  densely  populated,  many  railroads  and 
large  towns  and  thriving  industries  bordering  its  banks,  and  using 
its  waters.  For  25  miles  above  Pittsburgh  the  river  has  been  slack- 
watered  by  three  dams  and  the  banks  are  almost  continuously  popu- 
lated. 

For  the  upper  30  miles,  the  slope  is  27  feet  per  mile,  the  next  G5 
miles,  2.4  feet  per  mile,  the  next  87  miles,  3.7  feet  per  mile,  and  the 
lower  126  miles,  2.1  feet  per  mile. 

In  the  first  115  miles  of  its  length  the  river  bed  consists  mostly 
of  fine  sand  and  gravel,  much  of  it  lying  above  the  terminal  morain ; 
from  this  point,  however,  the  bottom  changes  to  loose  stones  and 
boulders,  riffles  occur  frequently,  but  seldom  is  solid  rock  in  evi- 
dence. 
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Tlie  largest  tributary,  1lie  Kiskimiuetas  river,  draining  1,892  square 
miles,  comes  in  25  miles  above  tlie  junction  ot  the  Monongaliela  and 
Allegheny  rivers,  no  streams  of  importance  joining  it  between.  Prom 
that  point  u])  many  large  tribntaries  come  in,  mostly  from  the  east, 
as  follows:  < -rooked,  INlahoning  and  Red  Bank  creeks.  Clarion  river, 
Piench,  Oil,  Tionesta,  Brokenstraw,  Conewango  and  Kinzna  creeks, 
several  of  which  drain  over  1,000  S(|nare  miles.  Those  from  the  west, 
French,  Oil,  Brokenstraw  and  Conewango  drain  the  glaciated  area, 
containing  rounded  gravel  bills  and  numerous  lakes  and  swamps, 
little  timber  and  tlieir  watersheds  are  quite  generally  cultivated. 
Those  from  tlie  east  drain  a monntainous,  timliered  and  less  inhabited 
and  cultivated  country. 

The  drainage  basin  is  about  124  miles  in  extreme  width  and  175 
miles  in  length,  much  narrower  at  its  soiitheru  jioint,  and  its  great- 
est width  is  at  the  Pennsylvania-New  York  State  line. 

The  ba.sin  embraces  widely  varying  topographic  conditions,  rang- 
ing fi'oni  high,  rough  mountainous  country  along  the  east  boundary, 
to  broad,  terraced  valleys  with  wide  bottom  lands  in  New  York  State. 
In  it  are  included  the  oil  and  gas  ]ii-oducing  regions,  vast  biBiminous 
coal  fields,  much  of  the  remaining  merchantable  timber  and  many 
other  valuable  nahiral  resources. 

i\[ost  of  this  basin  lies  in  the  zone  of  40  to  45  inch  rainfall,  while 
a small  portion  along  the  southwestern  part  is  subject  to  45  to  50 
inch  rainfall,  and  another  .small  .section  near  the  mouth  to  from  35 
to  40  inches. 

The  tlow  is  measured  at  Kittanning,  48  miles  above  Pittsburgh, 
and  at  Red  House,  New  York,  since  August  18,  1904,  and  September 
4,  1903,  respectively. 


OHIO  BASIN— STATION  NO.  1. 


ALLEGHENY  RIVER  AT  RED  HOUSE,  NEW  YORK. 


DESCRIPTION  OF  STATION. 

JAICATION — On  Red  House  Bridge  near  the  station  of  the  Erie 
and  Pennsylvania  Raili-oads,  about  5 miles  below  Salamanca,  N.  Y. 

JJECORDS  AVAILABLE — Discharge  complete  from  September 
4,  1903,  to  December  31,  1913. 

DRAINAGE  AREA — 1,640  square  miles. 
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GAGE — xV  standard  chain  gage  is  fastened  to  the  upstream  side 
of  the  bridge  near  middle  of  left  span.  The  elevation  of  zero  is 
arbitrary.  The  length  of  chain  from  the  bottom  of  the  weight  to 
the  marker  is  24.10  feet.  Bench  JIark  No.  1 is  a circle  cut  on  the 
downstream  side  of  the  left  abutment,  elevation  21.09  feet  above  gage 
datum.  The  gage  is  read  bj^  O.  xV.  Gates. 

DISCHxiEGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  left  end  of 
downstream  side  of  bridge. 

CHANNEL — The  channel  is  straight  above  and  below  the  station 
for  800  feet.  The  right  bank  is  high  and  not  subject  to  overllow. 
The  left  bank  is  subject  to  overflow  during  extreme  Hood  stages. 
The  bed  is  composed  of  gravel  and  is  smooth. 

EEMABKS — The  channel  is  494  feet  wide  between  abutments, 
broken  by  two  piers.  At  extreme  high  stages  there  is  an  additional 
flood  channel  on  the  left  bank. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey: 


DISCHARGE  MEASUREMENTS  OF  ALLEGHENY  RIVER,  AT  RED 

HOUSE,  N.  Y. 

(Drainage  area  1GJ,0  square  miles.) 


No. 

Date. 

Hydrographer. 

Width.  1 

i 

Area  of  section.  1 

i 

Mean  velocity.  | 

1 

4-> 

.a 

*a> 

O 

tr 

o3 

O 

Discharge. 

Kemarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

See. 

1913. 

ft. 

sec. 

ft. 

32 

Jan.  21 

DeGolyer 

3G8 

2740 

4.85 

8.35 

13300 

0.2  and  0.8  msmt. 

33 

March  29 

DoOolyer,  

355 

3S30 

7.23 

11.27 

27700 

Surf.  msmt. 

34 

May  1 

DeGolyer.  

334 

2700 

4.23 

7.96 

11500 

0.2  and  0.8  msmt. 

35 

May  1 

DeGolyer 

354 

2580 

4.03 

7.72 

10400 

0.2  and  0.8  msmt. 

36 

Aug.  12 

Canfield,  

330 

lOOO 

0.36 

3.25 

358 

0.2  and  0.8  msmt. 

37 

Aug.  12 

Canfield 

330 

lOlO 

0.34 

3.22 

341 

0.2  and  0.8  m.smt. 
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DISCHARGE  TABLE  FOR  ALLEGHENY  RIVER,  AT  RED  HOUSE,  N.  Y., 
FROM  JAN.  1,  1912  to  MARCH  31,  1913. 


Gage  height.  | 

1 

bD 

u 

«3 

SI 

<u 

cc 

5 

Gage  height. 

Discharge. 

[ 

Gage  height.  | 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

eet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

j Feet. 

Sec.-ft. 

2.40 

41 

.50 

2000 

.60 

6780 

.70 

14550 

.80 

25100 

.50 

70 

.60 

2160 

.70 

7080 

.80 

15000 

.90 

25650 

.60 

106 

.70 

2320 

.80 

7390 

.90 

15450 

11.00 

26200 

.70 

150 

.80 

2490 

.90 

7720 

9.00 

15900 

.10 

26750 

.80 

200 

.90 

2670 

7.00 

8050 

.10 

16350 

.20 

27300 

.90 

256 

6.00 

2860 

.10 

8400 

.20 

16800 

.30 

27850 

3.00 

318 

.10 

3060 

.20 

8750 

.30 

17300 

.40 

28400 

.10 

386 

.20 

3260 

.30 

9100 

.40 

17800 

.50 

28950 

.20 

460 

.30 

3470 

.40 

9450 

.50 

18300 

.60 

29500 

.30 

540 

.40 

3690 

.50 

9800 

.60 

18800 

.70 

30050 

.40 

626 

.60 

3910 

.60 

10150 

.70 

19300 

.80 

30600 

.60 

722 

.60 

4140 

.70 

10500 

.80 

19800 

.90 

31200 

.60 

828 

.70 

4370 

.80 

10S50 

.90 

20300 

12.00 

31800 

.70 

940 

.80 

4610 

.90 

11250 

10.00 

20800 

.10 

32400 

.80 

1060 

.90 

4850 

8.00 

11650 

.10 

21300 

.20 

33000 

.90 

1180 

6.00 

5100 

.10 

12060 

.20 

21800 

.30 

33600 

4.00 

IZOo 

.10 

5360 

.20 

12450 

.30 

22350 

.40 

34200 

.10 

1435 

.20 

5630 

.30 

12850 

.40 

22900 

.50 

34800 

.20 

1570 

.30 

6910 

.40 

13250 

.50 

23450 

.30 

1710 

.40 

6190 

.50 

13650 

.60 

24000 

.40 

1850 

.50 

6480 

.60 

14100 

.70 

24550 

DISCHARGE  TABLE  FOR  ALLEGHENY  RIVER,  AT  RED  HOUSE,  N.  T., 

FRO.M  APRIL  1,  1013. 


1 

1 

Gage  height.  1 

i 

Discharge.  ^ 

i 

1 

Gage  height.  i 

/ 

Discharge. 

Gage  height. 

Discharge. 

SI 

U 

’5 

<1; 

be 

rt 

C5 

6 

w 

Ch 

rt 

ja 

o 

w 

3 

Gage  height. 

1 

Di.scharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet, 

Sec.-ft. 

2.80 

100 

.30 

1590 

.80 

4570 

.30 

9100 

.80 

15000 

.90 

150 

.40 

1740 

.90 

4830 

.40 

9450 

.90 

15450 

3.00 

209 

.50 

1900 

6.00 

5090 

.50 

9800 

9.00 

15900 

.10 

260 

.60 

2070 

.10 

6360 

.60 

10150 

.10 

16350 

.20 

330 

.70 

2240 

.20 

5630 

.70 

10500 

.20 

16800 

.30 

410 

.80 

2420 

.30 

5910 

.80 

10850 

.30 

17300 

.40 

500 

.90 

2610 

.40 

6190 

.90 

11250 

.40 

17800 

.50 

600 

5.00 

2800 

.50 

6480 

8.00 

11650 

.50 

18300 

.60 

700 

.10 

3000 

.60 

6780 

.10 

12050 

.60 

18800 

.70 

810 

.20 

3200 

.70 

7080 

.20 

12450 

.70 

19300 

.80 

920 

.30 

3410 

.80 

7390 

.30 

12850 

.80 

19S00 

.90 

lOiO 

.40 

3630 

.90 

7720 

.40 

13250 

.90 

20-300 

4.00 

1170 

.50 

3850 

7.00 

8030 

.50 

13650 

10.00 

20800 

.10 

1300 

.60 

4080 

.10 

8400 

.60 

14100 

.20 

1440 

.70 

4320 

.20 

8750 

.70 

14550 

Note.— This  table  is  only  applicable  subsequent  to  April  1.  1913,  and  is  based  on  8 discharge 
measurements  made  during  1912  and  1913  and  coincides  with  former  curve  above  gage  height  6.1  ft. 
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ESTIJIATED  MONTIIT.y  DISCHARGE  OF  ALLEGHENY  RIVER,  AT  RED 

HOUSE,  N.  Y. 

(Drainage  area  IG.'iO  square  miles.) 


MONTH. 


1913. 

January 

February,  

March 

April,  

May,  

June 

July 

August 

Seiitember 

October,  

November 

December,  

The  year,  


Discharge  in  Second-feet. 


Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

22400 

2160 

10200 

6.22 

7.17 

4140 

884 

2000 

1.22 

1.27 

36000 

2160 

9570 

5.84 

6.73 

21800 

1440 

5420 

3.30 

3.68 

lOSOO 

660 

3060 

1.86 

2.14 

2070 

200 

922 

.562 

.63 

755 

330 

450 

.274 

.32 

455 

200 

278 

.170 

.20 

370 

175 

237 

.145 

.16 

650 

330 

505 

.808 

.36 

6780 

550 

2990 

1.82 

2.03 

1660 

920 

1310 

.799 

.92 

SGWIO 

175 

3100 

1.89 

25.61 

Eun-otf. 


KINZUA  CREEK. 


DESCRIPTION-  OF  BASIN. 

Kinzua  creek,  a tribiitaiy  of  tlie  Allegheny  river  in  Warren  county, 
drains  an  area  of  approxiinalely  one  linndred  and  eighty  square  miles. 
Ivising  in  the  center  of  McKean  county,  it  follows  a general  westerly 
direction  llirough  a rough,  sjuirsely  settled  area,  covered  jiartly  with 
second  growth  tiinher  with  very  little  farming  being  carried  on  along 
its  course,  to  its  mouth  at  Kinzua,  Warren  county,  a distance  of 
about  .35  miles.  The  slope  is  steep  and  in  general  the  sti’eam  flows 
in  a dee]L  narrow  valley  lietwTen  high  mountain  ridges.  Of  the 
many  tributaries,  the  principal  one  is  the  South  Branch.  The  head- 
Avaters  of  one  of  its  tributaries  are  used  for  a Avater  supply.  The 
mean  annual  ]>recipitation  over  this  watershed  is  from  40  to  45 
inches. 

The  discharge  has  been  measured  since  October  23,  1909,  at  Dew- 
drop,  approximately  three  miles  above  tlie  mouth. 
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OHIO  BASIN-STATION  NO.  2. 


KINZUA  CREEK  AT  DEWDROP,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  tlirougli-truss,  highway  bridge, 
at  Dewdrop,  Warren  county,  three  miles  above  the  mouth. 

RECORDS  AVAILABLE — Discharge  complete  from  October  2d, 
1909,  to  November  20,  1911,  and  July  22,  1912  to  December  31,*  1913. 

DRAINAGE  AREA— 171  square  miles. 

GAGE — A standard  chain  gage  is  fastened  to  the  downstream 
side  of  the  bridge,  near  the  left  bank.  Tlie  elevation  of  zero  is  arbi- 
trary. The  length  of  chain  from  the  bottom  of  the  weiglit  to  the 
marker  is  13.00  feet.  Bench  Mark  No.  1 is  outer  downstream  corner 
of  coping  on  left  abutment;  elevation  10.95  feet  above  gage  datum. 
Bench  Mark  No.  2 is  a square  cut  in  stone  on  top  of  downstream  end 
of  right  bridge  seat,  elevation  10.92  feet  above  gage  datum.  The 
gage  is  read  once  daily,  except  Sundays,  by  C.  R.  Morrison. 

DISCHARGE  MEASERE^tlENTS— Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  the  top  edge 
of  the  left  bridge  seat. 

CHANNEL — The  channel  above  aud  below  the  station  is  straight 
for  300  feet  and  600  feet  res})ectivel3x  Both  banks  are  low  and  over- 
flow during  extreme  high  stages.  The  bed  is  composed  of  rocks  and 
gravel,  and  is  fairly  regular.  There  is  a good  velocity  under  the 
bridge  at  all  stages. 


DISCHARGE  TABLE  FOR  KINZUA  CREEK,  AT  DEWDROP,  WARREN 
COUNTY,  FROM  JULY  22,  1912. 


1 

Gage  height.  ! 

ii 

Discharge. 

Gage  height. 

Discharge. 

1 

Gage  height. 

Discharge. 

Gage  height.  ! 

Discharge.  | 

1 

i 

Gage  height.  j 

1 

1 

Discharge.  1 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.00 

5 

.70 

210 

.40 

904 

.10 

2084 

80 

3629 

.10 

9 

.80 

238 

.50 

959 

.20 

2169 

.90 

3724 

.20 

13 

.90 

270 

.60 

1014 

.30 

2254 

7.00 

3819 

.30 

18 

2.00 

302 

.70 

1069 

.40 

2339 

.10 

3914 

.40 

24 

.10 

334 

.80 

1129 

.50 

2429 

.20 

4009 

.50 

30 

.20 

370 

.90 

1189 

.60 

2519 

.30 

4104 

.60 

38 

.30 

408 

4.00 

1254 

.70 

2609 

.40 

4199 

.70 

46 

.40 

446 

.10 

1319 

.80 

2699 

.50 

4299 

.80 

56 

.50 

488 

.20 

1384 

.90 

2789 

.60 

4399 

.90 

66 

.60 

530 

.30 

1454 

6.00 

2879 

.70 

4499 

1.00 

78 

.70 

572 

.40 

1524 

.10 

2969 

.80 

4604 

.10 

92 

.80 

618 

.60 

1599 

.20 

3059 

.90 

4714 

.20 

108 

.90 

664 

.60 

1674 

.30 

3154 

8.00 

4824 

.80 

126 

3.00 

710 

.70 

1754 

.40 

3249 

.40 

144 

.10 

766 

.80 

1834 

.50 

3344 

.50 

164 

.20 

804 

.90 

1914 

.60 

3439 

.60 

186 

.30 

854 

6.00 

1999 

.70 

3534 

Note.— This  table  is  only  applicable  subsequent  to  .July  22,  1912,  and  is  based  on  4 diseharse 
measurements  made  during  1911-12-13,  together  with  former  curve. 
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ESTIMATED  MONTH I.Y  UISCHAIJGE  OF  KINZUA  CREEK,  AT  DEW- 
DROP,  IVARREN  COUNTY,  PA. 

(Drainage  area  171  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Moan. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January,  

5340 

318 

1210 

7.076 

8.158 

402 

2.351 

2.448 

March,  

4820 

408 

1260 

7.368 

8.495 

April,  

1640 

108 

535 

3.129 

3.491 

May,  

1190 

126 

312 

1.825 

2.104 

June 

334 

92 

160 

0.936 

1.045 

July 

710 

85 

173 

1.012 

1.166 

August 

267 

50 

82 

0.480 

0.553 

September 

103 

41 

54 

0.316 

0.353 

October,  

705 

53 

181 

1.058 

1.220 

November,  

1010 

140 

426 

2.491 

2.779 

December 

296 

140 

213 

1.246 

1.437 

The  year,  

5340 

41 

417 

2.441 

33.249 

CONEWANGO  CREEK. 


DESCRIPTION  OF  BASIN. 

Conewago  creek  is  one  of  the  largest  tril)utaries  of  the  Allegheny 
river,  draining  a total  area  of  approximately  825  square  miles,  688 
of  which  lie  in  Kew  York  State.  Rising  in  the  western  part  of  Cal- 
laiagus  county,  Y.  Y.,  it  flows  sontlnvardly  across  the  New  York- 
Pennsjdvania  State  line,  in  Warren  county,  abont  10  miles  west  of 
where  the  Allegheny  river  crosses.  Its  source  and  all  of  its  basin  lie 
in  the  once  glaciated  region,  al)oiinding  in  lakes,  ]»onds  and  marshes, 
the  country  being  rolling  and  largely  deforested,  under  cnltivation 
and  well  inhabited.  The  valleys  are  broad  and  flat.  The  Cliant- 
anqua  Lake  in  New  York,  lies  on  a tributary  of  Cassadoga  creek,  and 
below  its  junction  the  valley  is  particularly  flat,  and  the  stream 
sluggish. 

Tlie  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  October,  1900,  at  Frews- 
burg,  New  York. 
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OHIO  BxiSIN— STATION  NO.  3. 


CONEWANGO  CREEK  AT  FREWSBURG,  N.  Y. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  S])an,  steel,  tlu'ongli-trnss,  higlnvay  bridge, 
known  as  Wliitnians  Bridge,  one  mile  al)ove  Fiewsbnrg,  N.  Y. 

BECOKDiS  AVAILABLE — Discliarge  ineasnrenients  and  gage 
heights  from  Octolier  25,  1909,  to  December  dl,  1913. 

DRAINAGE  AREA— G90  square  miles. 

GAGE — A standard  chain  gage  is  fastened  to  the  ties  of  the  New 
York  Central  Railroad  Iiridge  near  the  left  abutment,  about  75  feet 
n]>stream  from  highwaY  bridge.  The  elevation  of  zero  is  arbitrary. 
The  length  of  clmin  from  the  bottom  of  the  weight  to  the  marker 
is  22.<)7  feet.  Bench  Mark  No.  1 is  outer  downstream  corner  of 
co])ing  stone  of  left  abutment,  doAvnstream  wingwall,  elevation  19.87 
feet  above  gage  datum.  The  gage  is  read  once  daily  by  Freeland 
Hobart. 

DISCIIARGEAMEASUREMENTS— Taken  from  the  downstream 
side  of  the  higliAvay  bridge,  and  at  railroad  bridge  during  extreme 
Hoods,  as  the  water  passes  around  both  sides  of  the  highway  bridge. 
The  initial  iioint  for  soundings  is  center  handrail  post,  left  end  of 
hridge  looking  doAvnstream. 

CHANNEL — The  channel  above  the  station  is  straight  for  75  feet 
to  the  railioad  hridge,  then  makes  a bend  to  the  left.  The  channel 
below  the  station  is  straight  for  GOO  feet.  The  right  bank  is  a Avide, 
loAV  meadoAv,  and  both  banks  overfloAv  during  high  stages.  The  bed 
is  composed  of  clay  and  gravel. 


DAILY  MEAN  GAGE  HEIGHTS  OF  CONEWANG  O CREEK,  AT  FREWSRURG,  NEW  YORK. 
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DEC. 

G.  H. 

2.69 
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Notes. — *Estiinated.  flnterpolated.  ♦*Gage  height  to  top  of  ice. 
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BROKENSTRAW  CREEK. 


DESCRirTIOV  OF  BASIN. 

Brokenstraw  creek,  a tributary  of  the  Alleglieuy  river,  drains  an 
area  of  apj^roximately  324  square  miles,  TO  of  which  lie  in  New  York 
State.  Rising  in  Chantauqua  county,  New  York,  about  five  miles 
north  of  the  Pennsylvania  State  line,  it  flows  in  a general  southerly 
direction  and  enters  Erie  comity,  Pa.,  near  its  northeastern  corner, 
and  tuniing  sontheasterly  ]»asses  into  and  through  Warren  county 
to  its  mouth  at  Irvineton,  a distance  of  about  35  miles.  This  stream 
flows  through  a rolling,  agricultural  country,  bordered  by  a wide 
vallejq  sjtarsely  settled  and  considerably  deforested.  A few  bor- 
oughs lie  in  the  basin,  and  some  farming  villages.  The  flow  of  this 
stream  is  not  rapid,  tlie  source  lying  at  an  elevation  of  1,720  feet, 
and  the  mouth  at  1,140  feet,  lire  average  slope  per  mile  being  10  feet 
from  the  New  York  State  line  through  Pennsylvania  to  its  mouth. 
The  upper  watershed  lies  within  the  glacial  area.  There  are  many 
tribntaries,  Little  Brokenstraw  being  the  largest,  and  on  the  head- 
waters tliere  are  a few  lakes,  ponds  and  swamps.  It  is  not  used  for 
water  supply  and  very  little  power  has  been  developed. 

The  mean  annual  precii)itation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  of  this  creek  has  been  measured  since  October  22, 
1909,  at  Youngsville,  Wai  ren  comity,  api>roximately  3 miles  above  its 
mouth. 


OHIO  BASIN— STATION  NO.  4. 


BROKENSTRAW  CREEK  AT  YOUNGSVILLE,  PA. 


DESCBtlPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through-trmss,  highway  and 
trolley  bridge,  at  Youngsville,  Warren  county,  Pa.,  about  three  miles 
above  the  mouth  of  the  creek. 

RECORDS  AVAILABLE — Discharge  complete  from  October  22, 
1909,  to  December  31,  1913. 

DRAINAGE  AREA — 290  square  miles. 

GAGE — A 14-foot  staff  gage  is  spiked  to  the  face  of  the  right 
abutment.  The  elevation  of  zero  is  arbitrary.  Bench  Mark  No.  1 
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is  ring  cut  in  stone  on  top  of  npstieam  conier  of  right  abutment  on 
the  outer  edge  near  the  date  1891  cut  in  stone;  elevation  12.42  feet 
of  gage  datum.  Gage  is  read  twice  daily  by  W.  F.  Schnell. 

DISOHAFGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge;  low  water  measurements  by  wading.  The  initial 
point  for  soundings  is  the  top  edge  of  the  bridge  seat,  right  abutment. 

CHANNEL — The  channel  above  the  station  curves  gradually  to 
the  right  (looking  upstream)  with  a riffle  300  feet  above  the  bridge. 
The  channel  below  the  station  is  straight  for  1,000  feet.  The  right 
bank  is  high  and  not  subject  to  overflow.  The  left  bank  overflow's 
for  a short  distance  under  approach  trestle  at  extreme  high  stages. 
The  bed  is  composed  of  clay  and  gravel.  The  section  is  deep  and 
the  velocity  sluggish. 

REMARKS — At  approximately  10.0  ft.  gage  height  water  leaves 
the  regular  creek  channel  about  | mile  above  the  gaging  station  and 
discharges  through  a flood  channel  to  the  west.  Since  the  quantity 
of  water  flowing  in  the  flood  channel  is  nnknowni  at  the  present  time, 
discharges  above  gage  height  10.0  ft.  have  not  been  published. 


DISCHARGE  TABLE  FOR  BROKENSTRAW  CREEK,  AT  YOUNGSVILLE, 
WARREN  COUNTY,  FROM  JAN.  1,  1913. 


Gage  height. 

Discharge. 

1 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

eet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.00 

60 

.90 

692 

.80 

2035 

.70 

4175 

.60 

7300 

.10 

60 

2.00 

650 

.90 

2130 

.80 

4316 

.70 

7475 

.20 

71 

.10 

710 

4.00 

2225 

.90 

4460 

.80 

7650 

.30 

83 

.20 

775 

,10 

2325 

6.00 

4610 

.90 

7825 

.40 

97 

.30 

840 

.20 

2425 

.10 

4765 

8.00 

8000 

.50 

113 

.40 

906 

.30 

2525 

.20 

4925 

.10 

8175 

.60 

131 

.50 

975 

.40 

2630 

.30 

6090 

.20 

8350 

.70 

151 

.60 

1045 

.50 

2735 

.40 

6260 

.30 

8525 

.80 

173 

.70 

1120 

.60 

2840 

.50 

5430 

.40 

8700 

.90 

197 

.80 

1195 

.70 

2950 

.60 

5600 

.60 

8875 

1.00 

223 

.90 

1270 

.SO 

3060 

.70 

5770 

.60 

9050 

.10 

251 

3.00 

1350 

.90 

3175 

.80 

6940 

.70 

9225 

.20 

282 

.10 

1430 

5.00 

3290 

.90 

6110 

.80 

9400 

.30 

316 

.20 

1510 

.10 

zm 

7.00 

6280 

.90 

9576 

.40 

353 

.30 

1595 

.20 

3525 

.10 

6450 

9.00 

9760 

.50 

393 

.40 

1680 

.30 

3660 

.20 

6620 

.60 

437 

.50 

1765 

.40 

3775 

.30 

6790 

.70 

485 

.60 

1855 

.50 

3905 

.40 

6960 

.80 

637 

.70 

1945 

.60 

4040 

.50 

7130 

Note. — This  table  is  only  applicable  subsequent  to  Jan.  1,  1913,  and  is  based  on  2 discharge 
measuieinents  made  in  1913,  together  with  former  curve. 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  BROKENSTRAW  CREEK,  AT  YOUNGSVILLE,  WARREN  COUNTY, 

PENNA. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  BROKENSTRAW  CREEK,  AT 
YOUNGSVILLE,  WARREN  COUNTY,  PA. 

(Drainage  area  290  square  fiiiles.) 


Month. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
jiile. 

Depth  in 
inches. 

1913. 

January 

9700 

485 

2670 

9.207 

10.615 

February,  

2130 

223 

570 

1.966 

2.047 

353 

2320 

8.000 

9 223 

April 

1600 

113 

475 

1.638 

1.828 

May,  

1040 

83 

196 

0.676 

0.779 

Jane 

185 

71 

91 

0.314 

0.350 

July 

1120 

50 

138 

0.476 

0.549 

August,  

60 

35 

40 

0.138 

0.159 

September 

60 

35 

38 

0.131 

0.146 

October,  

1900 

40 

339 

1.169 

1.348 

November,  

3400 

151 

681 

2.348 

2.620 

December,  

2S2 

113 

175 

0.603 

0.695 

The  year,  

35 

644 

2.222 

30.359 

TIONESTA  CREEK. 


DESCRIPTION  OF  BASIN. 

Tionesta  creek,  one  of  the  large  tributaries  ot  the  Allegheny  river, 
drains  approximately  485  square  miles  in  Warren,  McKean  and 
Forest  counties.  The  main  stream  rises  on  the  west  slope  of 
the  Allegheny  mountains  in  the  southcentral  part  of  Warren  county, 
and  flows  in  a northeasterly  direction  for  approximately  13  miles 
to  Clarendon,  Warren  county,  where  it  turns  and  flows  in  a general 
southerly  direction  for  approximately  13  miles  to  the  Warren-For- 
est county  line,  thence  flowing  in  a general  southwesterly  direction 
for  approximately  32  miles  to  its  mouth  in  the  Allegheny  river  at 
Tionesta,  Forest  county,  a total  distance  of  approximately  58  miles. 

The  valley  of  the  stream  near  its  headwaters  is  fairly  broad,  the 
creek  flowing  through  low,  marshy  land,  but  after  it  leaves  Shef- 
field, it  enters  a gorge-like  valley,  with  hills  rising  500  feet  to  600 
feet  on  either  side,  to  its  mouth.  The  valleys  in  the  lower  reaches  are 
farmed  to  a small  extent,  while  on  the  adjoining  hills  is  some  virgin 
and  second-growth  timber.  A large  portion  of  the  high  ground  is 
under  cultivation. 

There  is  considerable  lumbering  carried  on  in  its  drainage  basin, 
and  there  are  several  saw  mills  along  the  course  of  the  stream  and 
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its  tributaries.  There  are  also  several  small  water  power  installa- 
tions along  this  stream,  some  of  ^^'hic•h,  however,  have  been  aband- 
oned. 

The  elevation  of  the  creek  at  Saj’brook,  at  the  mouth  of  Four-Mile 
run,  IS  miles  below  its  source,  is  1,348  feet  above  mean  sea  level, 
while  at  its  mouth  at  Tionesta  it  is  1,044  feet  above  mean  sea  level, 
a fall  of  304  feet  in  a distance  of  approximately  40  miles,  or  at  the 
rate  of  7-1  feet  per  mile. 

There  are  no  large  streams  entering  the  creek,  although  there  are 
numerous  small  tributaries  from  the  east  and  west.  Several  of  the 
tributaries  above  Sheffield  and  Clarendon  come  from  wooded  hills, 
and  are  clear  and  pure. 

The  largest  communities  in  its  watershed  are  Nebraska,  Sheffield, 
Clarendon,  none  of  which,  howevei-,  are  of  any  considerable  size. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

Tlie  discharge  has  been  measured  since  July  2Gth,  1912,  at  Butler 
Bridge,  al)Out  2 miles  above  Nebraska,  Forest  county,  Penn’a. 


OHIO  BASIN— STATION  NO.  5. 


TIONESTA  CREEK  AT  BUTLER  BRIDGE,  PA. 


DESCRIPTION  OF  STATION 

LOCATION — On  three  span  bridge;  2 deck  spans  and  one  through- 
truss  steel  span,  about  2 miles  above  Nel)raska,  Forest  county. 

RECORDS  AVAILABLE — Discharge  measurements  and  gage 
heights  from  July  20,  1912  to  December  31,  1913. 

DRAINAGE  AREA — 420  square  miles. 

GAGE — A sectional  chain  gage  is  fastened  to  the  face  of  the 
wooden  guard-rail.  The  elevation  of  zero  is  arl)itrary.  The  length 
of  chain  from  the  bottom  of  the  weight  to  the  marker  is  32.83  feet. 
Bench  Mark  No.  1 is  a cross  chiseled  on  the  downstream  side  of 
the  right  pier,  marked  “B.  M.  W.  S.  C.  of  PA.”;  elevation  17.77  feet 
above  gage  datum.  The  gage  is  read  once  daily  by  Mrs.  P.  S.  Moore. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  right  end  of 
downstream  handrail. 

CHANNEL — The  channel  above  and  below  the  station  is  straighi 
for  200  feet  and  1,500  feet  respectively.  Both  banks  are  high  and  not 
subject  to  overllow.  The  bed  is  composed  of  gravel  and  boulders. 


DAILY  ]\ri:AN  DAGB  HEIGHTS  OF  TIONESTA  CREEK,  AT  RUTLER  BRIDGE,  FOREST  COUNTY,  PA. 
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OIL  CREEK. 


DESCRIPTION"  OF  P>ASIN. 

Oil  creek,  a triliutary  ol  tlie  Allegheny  river,  drains  an  approxi- 
mate area  of  335  scpiare  miles  in  Erie,  Crawford,  Warren  and  Ve- 
iiango  comities.  If  rises  in  Oil  Creek  Lake,  Crawford  county,  which 
lake  is  fed  by  nnmerons  streams  and  runs  heading  in  Erie  county; 
the  East  llranch  of  Oil  creek  rising  in  a large  lake  at  Sjiartansburg, 
Crawfoi'd  comity  is  also  fed  by  numerous  streams  rising  in  Erie 
county.  These  two  streams  join  at  Centerville,  Crawford  county, 
the  creelv  ]»ropei'  having  a fall  of  lit!  feet  in  a distance  of  6 miles, 
while  the  East  Branch  has  a fall  of  150  feet  in  eight  miles.  From  the 
junction  of  these  streams  Oil  creek  Jlows  in  a general  southeidy  di- 
rection through  Crawford  and  Venango  comities  to  its  month  at  Oil 
City,  a distance  of  30  miles.  From  Centerville  (elevation  1,275)  to 
Oil  City  (elevation  085),  the  slope  of  the  creek  is  at  a uniform  rate 
of  10  feet  per  mile.  There  are  many  tributarievS,  none,  however,  of 
any  considerable  size.  The  valley  of  Oil  creek  is  wide  and  flat,  the 
hills  rising  abruptly,  and  often  with  cliffs,  from  its  flood  plain.  Its 
upper  section  lies  in  the  glacial  area.  The  valley  is  underlain  with 
I>roductive  oil  fields,  farming  and  oil  production  being  carried  on 
thronghout  the  basin.  Its  valley  is  largely  deforested,  and  along 
its  course  lie  numerous  large  l)oroughs  and  villages.  The  stream  is 
used  extensively  for  industrial  water  sn])ply  but  no  domestic  snp- 
l>!ies  are  obtained  from  it. 

The  mean  annual  ])recijh lation  over  this  watershed  is  from  40 
to  45  inches. 

The  discharge  has  been  measmed  since  Octol)er  20,  1909,  at  Rouse- 
ville,  about  two  and  one-half  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  6. 


OIL  CREEK  AT  ROUSEVILLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATICtN — On  two  span,  steel,  through-truss,  highway  bridge, 
-1  mile  below  Rouseville,  Venango  county,  and  2|  miles  above  the 
mouth. 
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RECORDS  AVAILABLE — Discharge  complete  from  October  20, 
1009,  to  December  31,  1913. 

DRAINAGE  AREA— 330  square  miles. 

GAGE — A staudard  chain  gage  is  attached  to  the  lower  chord, 
downstream  side,  left  span.  The  elevation  of  zero  is  arbitrary.  The 
length  of  chain  from  the  bottom  of  the  weight  to  the  marker  is  10.91 
feet.  Bench  Mark  No.  1 is  top  corner  at  ni)stream  end  of  stone 
in  bottom  course  at  downstream  corner  of  right  abutment;  elevation 
1.46  feet  above  gage  datum.  Bench  Mark  No.  2 is  bottom  of  iron 
bedplate  on  right  abutment,  downstream  truss;  elevation  15.76  feet 
above  gage  datum.  The  gage  is  read  once  daily  by  C.  H.  Wright. 

DISCHARGE  MEASUREMENTS — Taken  from  downstream  side 
of  bridge.  By  wading  at  extreme  low  stages.  The  initial  point  for 
soundings  is  top  edge  right  bridge  seat. 

CHANNEIj — The  channel  is  straight  above  and  below  for  200  feet 
and  1,000  feet  respectively.  The  right  hank  overflows  during  extreme 
high  stages.  The  left  bank  is  high  and  not  subject  to  overflow.  The 
bed  is  composed  of  gravel. 


DISCHARGE  TABLE  FOR  OIL  CREEK,  AT  ROUSEVILLE,  VENANGO 
COUNTY,  FROM  OCT.  20,  1909. 


• 1 

Gage  height.  j 

Discharge. 

Gage  height. 

1 

Discharge. 

! .1 

Gage  height. 

1 

1 

Discharge.  j 

I 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

Feet. 

Sec.  ft. 

0.40 

33 

.60 

420 

.80 

2000 

4.00 

4080 

.20 

6580 

.50 

45 

.70 

495 

.90 

^170 

.10 

4260 

.30 

6820 

.60 

60 

.80 

580 

3.00 

2340 

.20 

4450 

.40 

7080 

.70 

77 

.90 

675 

.10 

2510 

.30 

4640 

.50 

7360 

.80 

96 

2.00 

780 

.20 

2680 

.40 

4840 

.60 

7640 

.90 

118 

.10 

900 

.30 

2850 

.50 

5040 

.70 

7940 

1.00 

145 

.20 

1030 

.40 

3020 

.60 

5240 

.80 

8240 

.10 

175 

.30 

1170 

' .50 

3195 

.70 

5460 

.90 

8540 

.20 

210 

.40 

1320 

.60 

3370 

.80 

5680 

6.00 

8840 

.so 

255 

.50 

1490 

.70 

354-^ 

.90 

5900 

.40 

300 

.60 

1660 

.80 

3720 

5.00 

6120 

.50 

355 

.70 

1830 

.90 

3900 

.10 

6340 

I 


DAir.Y  MEAN  GA(iE  HEIGHTS  AND  DISCHARGES  OF  OIL  ('REEK,  AT  ROUSEVHJ.E,  VENANGO  COUNTY,  PA. 


208 


§ 

.2 

(—1 

SUsii 

iliiig 

i88ig 

liiii 

iiiii 

3 

o 

gS'^^S 

gggss 

83383 

8883S 

88388 

8 

■1 

iiis| 

Pill  ilisi  silall 

siiai 

S 

esggg 

ggggg 

gggss 

88883 

83388 

SS88S 

e 

W tH  r-l  r-l  rH 

i-H  rH  r^  i-tCO 

CiCl  Cl  Tp  so 

Cl  Cl  Cl  rH  Cl 

i-H  rH  I-H  1-H  rH 

1-H  I-H  rH  1-H  i-H 

e: 

1 

asssg 

-aaaa 

88383 

aiili  liiii 

i 

gS??s^S 

Sgggg 

gggss 

88888 

83888 

88833 

o 

o T-H  T-^  ,-H  r— 

»-i  O O d o 

OO  rH  1-1  O 

O O <tc  O tH 

I-H  1-H  1-H  Cl  Cl 

CO  Cl  Cl  Cl  I-H 

L 

:::: 

ggaaa 

SSSsU 

gassa 

8t8sg 

33833 

33888 

:: 

ggggg 

S8SSg 

ggggg 

88888 

88833 

33888 

o 

oe>ooo 

O — o o 

<S  O O o o 

<i'  o o o 

O o o <s>  o 

o o © o 

c 

■/. 

g|:g5  2 

agpgs 

88888 

°aiaa 

88333 

8 

< 

s 

sggss 

o c*  o ^ o 

ggggg 

o O <ioS5  o 

ggggg 

3 o <a  ^ o 

88888 
o o O o o 

SSS88 

O O rH  rH  O 

8S388 

o o o o o 

1 

o 

aaSai 

aS§ig 

C 1 

fo  .'■(  ci  a:  T^ 

aiaaa 

33333 

CO  CO  CO  O OO 

aaa^^a 

a 

gggsg 

,H  .-H  -M 

g.5Sgg 

Cl  CJ  .-H  1-1  ct 

38888 

1-H  rH  rH  Cl  r-i 

88SSS 

§8888 
1-H  I-H  O iH  tH 

88888 

ooooo 

8 

o 

/C 

.2 

ipSi 

I'siSa 

aiaaaa 

-Sa-3  iilal 

lipi 

a 

gges? 

ggggs 

SSh§8 

88888 

S3888 

88888 

o 

^ C-i  ,H  rH  rM 

1-H  rH  rH  1-H  O 

O O O O rH 

rHrHrHi-iCO 

Cl  Cl  Cl  Cl  1-H 

:i 

c 

iiiss 

O O lO  o 

aaaaa 

|3333 

33333 

aapi 

I 

O 

88838 

tH  1—1  i-H  tH  rH 

8S§S3 

83388 

8SS8S 

<i>  1-H  .-(  rH  rH 

8S88S 

rH  rH  Cl  rH  rH 

8 

d 

•1 

IIPI 

SLggi 

iigie 

liiii 

aiiii 

iiisii 

< 

a 

ssgsg 

ggegg 

83888 

88383 

88SS3 

88888 

O 

iM  ri  r(  Ti  c-i 

Cl  rH  1-1  rH  T-H 

Cl  Cl  Cl  Cl  I-H 

rrrHrHi-HrH 

rHi-H-H-HrH 

rHrHrHrHrH 

d 

.2 

liiii 

iiiil  Hiaei  ligip 

liiii  i 

s 

g?;3sa 

C-J  ?I  C^l  Cl 

saasa 

C 1 Cl  i-H  rH  IM 

ssaaa 

CC  Cl  Cl  Cl  Cl 

aa8*a 

Cl  Cl  rH  1-H  1-H 

S38S3 

sssss 

cooes- CO  Cl 

1 

Cl 

■i 

S8is3 

33333 

33331 

liir-l 

iSa  i : 

(M  . . 

E 

a 

asaas 

CO  Cl  1-H  1-H  i-H 

338S3 

3333S 

38S8S 

ass  : : 

^ ^ ^ ^ 

Wi-^rHiirH 

^rHrHrHil 

iH  1-H  Cl  i-H  rH 

rH  rH  CO  • • 

d 

■i 

sSip 

Miil  IIP? 

iilil  liiii 

ilifi 

i 

o 

rH  i-(  Cl  (M  cq 

ssggg 

CT^  U5  TP  Cl 

28838 

CO  -H  cq  iH  Cl 

38383 

Cl  -Ji  TP  CO  CO 

33888 

to  Cl  Cl  CO  C l 

8S388 

Cl  Cl  Cl  Cl  rH 

i 

1-H 

1913. 

C 

th  c 1 CO  u-j 

oa  I—  'Ca  o 

a3333 

33338 

^ S ^ Cl  ^ 

e3 

Note. — -^Kstimated. 
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P^STIMATED  M<.)NTIILY  DISCHARGE  OF  Oil.  CREEK,  AT  ROUSEVIELE, 

VENANGO  COUNTY,  PA. 

(Draiiiiific  area  SSo  s(jii(irc  miles.) 


Disciiarj^o  in  Second-l’eet. 

llun-ulT. 

MOXTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  S(iimre 
mile. 

Depth  in 
inches. 

1913. 

Jtiniuirv 

T-'CI) 

4!i5 

2300 

6.970 

S.036 

L’cltniarv 

lilJO 

io7 

417 

1.264 

1.316 



*119U0 

3'.0 

26.j0 

S.OoO 

9.258 

April,  

1190 

300 

642 

1.945 

2.170 

ilay 

1320 

IIS 

2o7 

0.779 

0.398 



2310 

96 

499 

1.512 

1.687 

Jtilv 

2170 

96 

376 

1.139 

1.313 

Autrust:,  

sr, 

60 

100 

0.30(5 

0.349 

Sppt('nil)er 

113 

1" 

75 

0.227 

0.253 

Ootcber,  

2310 

90 

4.3 

1.133 

1.652 

November,  

December 

al'-lU 

300 

SOi. 

2.752 

3.070 

120 

■S.:, 

311 

0.942 

1 . 0S6 

Tile  Year,  

*11900 

In 

7-j1 

2.275 

31.088 

*EKtimateil. 


NORTH  BRANCH  OF  FRENCH  CREEK. 


l)ES('RIPTION  OE  RASIN. 

T!ie  Xol'tli  Hraiicli  ol'  Fii-dcIi  ci'cek,  flie  largest  tributary  of  Fi-eiidi 
creek,  i-ises  in  llie  soutlovesterii  corner  of  New  York  State,  in  num- 
erous ti-ilnitaries,  draiiiiug  an  area  of  ajiproximately  217  S([uare 
miles,  114  of  vrliicli  lie  in  New  York  State,  ami  flows  in  a general 
westerly  dii-ection  into  Erie  couiily,  Peuu'a.  and  tlieuce  continues 
in  a general  sontlieiOy  direction  to  its  junction  with  the  South 
Ilranch,  at  Lehoenf,  Erie  county,  a distance  of  aj»]H'Oximately  Ot) 
miles,  file  entire  watershed  lying  north  of  the  terminal  morain. 

The  headwaters  of  this  stream  flow  through  broad,  Hat  \alleys,  the 
side  hills  hcnng  low  and  rolling  and  covered  with  second  growth 
timher.  There  are  a few  small  lakes  and  swam])y  areas  at  the  head- 
waters, the  largest  lake  being  Findley  Lake,  in  New  York  State,  neai‘ 
tlie  New  Yoi'k-Fennsylvania  state  line.  As  the  stream  a])]»roaches 
its  continence  witli  the  sontli  branch  die  hills  become  higher  and  the 
fall  greater.  Tlnonghont  the  entire  course  it  Hows  Ihi-ongh  a well 
pojndated,  agricultural  region.  There  are  numerous  small  towns 
and  horonghs  in  the  watershed,  the  largest  of  which  is  Watibnrg. 

The  mean  annual  jneciintation  over  this  watershed  is  from  40  to 
4.5  inches. 

The  discharge  of  the  stream  has  been  measured  since  May  4th, 
ItllO,  at  Ivimmeytowm,  about  six  iniles  above  its  month. 
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OHIO  BASIN— STATION  NO.  7. 


NORTH  BRANCH  OF  FRENCH  CREEK  AT  KIMMEYTOWN, 

PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  steel  liigliway  bridge  at  KilUlneyto^Yn,  Erie 
county,  about  5 miles  above  the  inontli  of  the  creek. 

RECORDS  AVAILABLE— Discharge  complete  from  May  4,  1910, 
to  December  91,  1913. 

DRAINAGE  AREA— 190  square  miles. 

GAGE — A chain  gage  is  attaclied  to  the  downstream  guardrail  of 
the  bridge.  The  elevation  of  zero  is  1,235.7  feet  above  mean  sea 
level.  The  lengtli  of  chain  from  the  bottom  of  the  weight  to  tlie 
marker  is  16.20  feet.  Bencli  IMark  No.  1 is  on  west  abutment,  down- 
stream side,  top  of  caisson ; elevation  1,250.09  feet  above  mean  sea 
level.  The  gage  is  read  once  daily  by  Mrs.  J.  L.  Carter. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge,  or  by  wading  at  a section  200  feet  above  the  bridge 
at  extreme  low  stages.  The  initial  jjoint  for  soundings  is  outer  face 
of  caisson  at  left  end  of  bridge. 

CHANNEL — The  cliannel  above  and  below  the  station  is  straight 
for  300  feet  and  GOO  feet  respectively.  The  banks  are  subject  to  over 
flow  at  e.xtreme  high  stages.  The  bed  is  composed  of  gi-avel. 


DISCHARGE  TABLE  FOR  NORTH  BRANCH  FRENCH  CREEK,  AT  KIM- 
MEYTOWN, ERIE  COUNTY,  PROM  MAY  16,  1910. 


1! 

Gage  height. 

1 

1 

!■ 

Discharge.  j‘ 

1 

h 

Gage  height.  ]] 

1 

,1 

1 'i 

! Discliarge.  H 

i' 

:i 

+-» 

a> 

fcjD 

c: 

O 

Discharge.  | 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

1 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

0.40 

14 

.90 

344 

.40 

1010 

.90 

1920 

.40 

3140 

.50 

20 

2.00 

378 

.50 

1060 

5.00 

1990 

.50 

3230 

.CO 

26 

.10 

414 

.60 

1120 

.10 

2060 

.60 

3320 

.70 

32 

.20 

450 

.70 

1180 

.20 

2140 

.70 

3420 

.80 

46 

.30 

490 

.80 

1240 

.30 

2220 

.80 

3520 

.90 

64 

.40 

530 

.90 

1300 

.40 

2300 

.90 

3630 

1.00 

86 

.50 

572 

4.00 

1360 

.50 

2380 

7.00 

3740 

.10 

108 

.60 

616 

.10 

1420 

.60 

2460 

.10 

3850 

.20 

132 

.70 

662 

.20 

1480 

.70 

2540 

.20 

3970 

.30 

160 

.80 

710 

.30 

1540 

.80 

2620 

.30 

4090 

.40 

188 

.90 

760 

.40 

1600 

.90 

2700 

.40 

4210 

.50 

216 

3.00 

810 

.50 

1660 

6.00 

2780 

.50 

4340 

.60 

246 

.10 

860 

.60 

1720 

.10 

2870 

.60 

4470 

.70 

276 

.20 

910 

.70 

1780 

.20 

2960 

.70 

4600 

.80 

310 

.30 

960 

.80 

1850 

.30 

3060 
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tinterpolatf'd.  *Estiniated.  a Max.  9.65  feet  at  5 p.  m.,  *7700  sec.  ft.  b Max.  12.64  feet  at  5 p.  m.,  *12900  sec  ft.  JCreek  frozen  Feb.  8 to  22  inclusive  and  dis- 
charge estimated  from  Brokenstraw  Creek  at  Youngsville  and  climatological  rJecords. 
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ESTIIMATEI)  ^roNTITl.Y  DISJ 'HAKGE  OF  NORTH  BRANCH  FRENCH 
CREEK,  AT  KIMMEYTOWN,  ERIE  COUNTY,  PA. 

(Drainiif/c  arcit  190  square  miles.) 


Discharge  in  Secontl-feet. 

Run-off. 

M.OXTII. 

Maximtiin. 

M'.niiniim. 

Mean. 

Second-feet, 
per  square 
mile. 

Depth  in 
inches. 

ini3. 

*7700 

37S 

2050 

10.7S9 

12.439 

422 

2.221 

2.313 

258 

1S50 

9.737 

11.226 

April,  ’ 

lO'fiO 

132 

445 

2.342 

2.613 

Mar  ’ 

760 

64 

0.921 

1.062 

276 

26 

23 

88 

0.463 

0.516 

Jnlv  ’ 

SG 

30 

0.205 

0.237 

23 

30 

0.189 

0.218 

75 

17 

2G 

27 

0.142 

0.158 

1720 

2S1 

1 . 479 

1.706 

*5360' 

190 

861 

4.532 

5.056 

42S 

143 

29.3 

1.542 

1.777 

»12M(r 

17 

547 

2.830 

39.320 

*Estimatipil. 

Crook  frozen  Foil.  8-22  inolnsive  and  disohargo  estimated  from  Brokenstraw  Creek  at  Younj^sville 
and  oliinatologioal  records. 


CUSSEWAGO  CREEK. 


DESCRIPTION  OF  P.ASIN. 

( 'nsseiva^’o  cit'ok,  one  of  the  largest  trihntaries  of  French  creek, 
(Iraiiiin^'  ninety-fveo  stjnare  miles,  rises  in  tlie  sonthern  part  of  Erie 
connlv  and  lh»ws  in  a general  sontlnn-ly  dii'ection,  tlirougli  Erie  and 
Cranford  counties,  for  a distance  of  ahont  twenty  miles,  to  the  par- 
ent stream  ojiposite  jMeadville.  This  creek  follows  a tortnons  course 
and  the  Ihnv  is  sluggish  Ihronghont  its  entire  length,  ])assing'  throngh 
a wild,  shallow',  drift  tilled  valley,  the  side  hills  of  w'liich  often  rise 
ahrn]»tly  from  the  ])lains,  Avith  nnmerons  small  trihntaries  coming 
in  from  the  east  and  the  west.  The  w'atershe<l  lies  entirely  within 
the  glacial  area,  the  hills  being  low',  rolling,  and  largely  deforested, 
while  th(‘  basin  is  rvell  jiojndated  by  an  agricnltnral  conunnnity. 

The  iiiean  animal  ],»reci]dtation  over  this  Avatershed  is  from  40  to 
45  inches. 

The  discharge  of  this  creek  has  been  measured  since  May  2nd, 
1010,  at  Jones’  Farm,  above  Meadville,  CraAvford  conntvv 
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OHIO  BASIN— STATION  NO.  8, 


CUSSEWAGO  CREEK  ABOVE  MEADVILLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATTOK — On  steel  liiji'lovay  1)11(111^,  near  Jones’  Farm,  i'onr 
and  one-half  miles  above  iNfeadville,  ('rawfoi-d  eonnty.  Pa. 

RECXtRDS  AVAILABLE— Discharge  eom]>lete  from  iMay  2,  1!)1(), 
to  December  31,  1!)13. 

DRAINAGE  AREA— 00  s(|nare  miles. 

GAGE — A chain  gage  is  fasteneil  to  the  handrail  of  llie  bridge. 
Tlie  elevation  of  zei-o  is  1,071.77  feet  above  mean  sea  level.  The 
length  of  chain  from  the  bottom  of  the  weight  to  the  marker  is 
11.83  feet.  Bench  Mark  No.  1 is  on  to]>  of  npstream  side  of  lefl 
abutment;  elevation  1,085.-10  feet  above  mean  sea  level.  Tlie  gag:e 
is  read  once  daily  by  J.  E.  ITotins. 

DISCHARGE  MEASURlHrENTS— Taken  from  the  downstieam 
side  of  the  bridge.  The  initial  point  for  sonndings  is  ihe  onter  edge 
of  the  left  abutment. 

CHANNEL— The  channel  above  the  station  bends  gradually  to  the 
left.  The  channel  below  the  station  l)eiids  to  the  left  immediately 
below  the  bridge.  Both  hanks  are  subject  to  overllow  at  gage  Iieight 
of  about  8 feet.  The  bed  is  com])ose<l  of  soft  matej-ial. 


DISCHARGE  TABLE  FOR  CUSSEWAGO  CREEK,  ABOVE  MEADVILLE 
CRAWFORD  COUNTY,  FROM  .AIAY  3,  1910. 


Gage  height. 

Discharge. 

.a 

"S 

.a 

o 

fcJD 

C3 

o 

6 

tD 

5 

o 

ITi 

5 

i 

Gage  height.  | 

1 

Discharge.  j 

1 

Gage  height. 

o 

tjj 

rt 

"o 

■J. 

5 

’o 

c 

tc 

5 

II 

Discharge.  j 

II 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Foot. 

Sec. -ft. 

Feet. 

Sec. -ft. 

0.50 

2 

.60 

48 

.70 

106 

.80 

335 

.80 

68  r, 

.GO 

3 

.70 

53 

.SO 

172 

.90 

346 

9.00 

709 

.70 

4 

.80 

58 

.90 

179 

7.00 

357 

.10 

732 

.80 

5 

.90 

63 

5.00 

186 

.10 

368 

.20 

7.56 

.90 

6 

3.00 

68 

.10 

193 

.20 

3S0 

.30 

780 

1.00 

7 

.10 

73 

.20 

200 

.30 

392 

.40 

806 

.10 

8 

.20 

78 

..30 

207 

.40 

405 

.50 

833 

.20 

9 

.30 

S3 

.40 

214 

.50 

419 

.60 

Stil 

.30 

10 

.40 

88 

..50 

221 

.60 

43i 

.70 

890 

.40 

12 

.50 

94 

.60 

2‘>8 

.70 

4.50 

.80 

920 

.50 

14 

.60 

lOO 

.70 

236 

.80 

466 

.90 

950 

60 

16 

.70 

106 

.80 

244 

.90 

4S3 

10.00 

9S0 

.70 

18 

.80 

112 

.90 

252 

8.00 

501 

.10 

1010 

.80 

20 

.90 

118 

6.00 

260 

.10 

519 

.‘'0 

1040 

.90 

23 

4.00 

124 

.10 

268 

.20 

538 

.30 

1070 

2.00 

26 

.10 

130 

.20 

276 

.30 

558 

.40 

lino 

.10 

29 

.20 

13G 

.30 

285 

.40 

578 

.50 

1130 

.20 

32 

.30 

142 

.40 

294 

.50 

599 

.30 

35 

.40 

148 

.50 

304 

.60 

620 

.40 

39 

.50 

154 

.60 

314 

.70 

641 

.50 

43 

.60 

160 

.70 

324 

.80 

6C3 

DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  CUSSEWAGO  CREEK,  ABOVE  MEADVILLE,  CRAWFORD  CO.,  PA. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CUSSEWAGO  CREEK,  ABOVE 
MEADVILLE,  CRAWFORD  COUNTY,  PA. 

(Drainage  area  90  square  miles.) 


MONTH. 


1913. 

January,  

February,  

March 

April,  

May,  

June 

July,  

August 

September 

October,  

November,  

December,  

The  year,  


♦Estimat'ed. 


Discharge  in  Second-feet. 

Run-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  in 

mile. 

inches. 

‘1270 

63 

554 

6.156 

7.097 

26 

99 

1.100 

1.145 

’2730 

48 

485 

5.389 

6.213 

207 

16 

77 

0.856 

0.955 

186 

8 

25 

0.278 

0.321 

IIS 

5 

23 

0.266 

0.286 

244 

4 

30 

0.333 

0.S84 

23 

2 

5 

0.056 

0.065 

35 

2 

6 

0.067 

0.075 

483 

4 

82 

0.911 

1.050 

*1270 

48 

257 

2.856 

3.187 

182 

32 

85 

0.944 

1.088 

♦2730 

2 

144 

1.600 

21.866 

FRENCH  CREEK. 


DESCRIPTION  OF  BASIN. 

French  creek,  in  northwestern  Pennsylvania,  is  one  of  tlie  largest 
feeders  of  the  Allegheny  river,  draining  approximately  1,249  square 
miles,  of  whicli  about  114  lie  in  New  York  State.  It  rises  in  the 
plateau  in  the  southwestern  corner  of  New  York  State,  and  flows 
approximately  25  miles  southwesterly  to  the  Pennsylvania  line, 
crossing  it  into  Erie  county,  Penn’a.,  17  miles  south  of  Lake  Erie. 
From  this  point  the  stream  continues  in  a general  southwesterly 
direction  through  Erie  and  Crawford  counties,  cutting  across  the 
northeast  corner  of  Mercer  county  into  Venango,  it  follows  a south- 
easterly course  to  its  mouth  at  Franklin,  the  total  length  being  about 
100  miles.  This  stream  throughout  its  entire  length  flows  through 
a well  inhabited,  agricultural  country,  almost  deforested,  and  con- 
taining in  its  basin  many  important  and  thriving  communities.  In 
general  this  stream  flows  through  a broad  valley,  bounded  by  rolling 
hills  and  is  tortuous  in  its  course,  flowing  slowly  with  a gentle  slope, 
often  through  long  deep  pools.  From  where  it  enters  Venango 
county,  however,  to  its  mouth,  a distance  of  124  miles,  the  fall  is 
steeper,  often  broken  by  rapids,  the  hills  on  either  side  being  higher. 


The  source  of  Frencli  creek  lies  at  an  appi oxiniate  elevation  of 
1,70(1  feet,  and  to  fjellonef,  12  miles  below  the  Pennsylvania  State 
line,  it  falls  at  the  rate  of  1-1  feet  ]»er  mile;  thence  to  the  Mercer- 
\\mango  cotnity  line,  a distance  <d'  50  miles,  the  rate  is  about  3 feet 
]ier  mile,  and  from  (his  jioint  (o  the  moutli,  ap|U'oximately  12  miles 
the  rate  of  fall  is  8 feet  per  mile.  All  l)ut  a small  section  of  this 
basin  near  the  mouth,  lies  within  the  glacial  area,  and  at  Cam- 
bridge Sjuings,  where  the  valley  of  the  creek  for  al)ont  eight  miles 
above  and  below  the  town  is  extremely  broad  and  Hat,  is  said  to 
have  been  formei-ly  the  bed  of  a large  glacial  lake.  There  are  many 
mineral  sjuings  in  this  section  of  th.e  drainage  basin.  Throughout 
the  entire  drainage  area  of  Fi-eiich  creek  are  iinmerous  lakes,  ])onds 
and  swaini)S  fi'om  which  the  tributaries  of  the  stream  emanate. 
Coniieaut  Lake  lies  iii  this  watershed.  The  principal  tributaries 
ai-e — Houth  Pianch,  Le  Boeuf,  Couewago  cieek,  Couneautee  creek, 
i\Iuddy  creek,  Couiieaut  creek.  Woodcock  creek  and  Pig  Sugar  creek. 
Numerous  domestic  ami  industrial  water  su]i]dies  are  obtained  from 
hb-ench  creek  and  its  tributaries.  This  creek  at  one  time  was  ex- 
tensively used  by  grist  and  tiouring  niills  for  power  jnirposes,  all  but 
a few  of  these  plants  have  been  abandoned.  At  one  period  a state 
canal  followed  (he  lower  portion  of  this  stream. 

The  mean  annual  ]u-eci]dta ( ion  <tver  this  watershed  is  from  40  to 
■15  inches. 

The  discharge  has  been  measured  since  Ajtril  20,  1008,  at  Carlton, 
about  13  miles  above  the  mouth. 


CHUG  UASIN—STATION  NO.  9. 

FRENCH  CREEK  AT  CARLTON,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  two  S]san,  steel,  through -truss,  highway  bridge, 
near  the  Fide  Pailroad  Station,  at  Carlton,  Mercer  county. 

PFCOPI08  A\LMLAI>LF — Discharge  comjdete  from  April  29, 
1008,  to  Decembei-  31,  1!)13. 

DRAINAOF  ALFA — 1,070  sipiare  miles. 

CAOF — A stall  gage  is  fastened  to  the  downsti-eam  side  of  the 
]>ier.  The  elevation  of  zero  is  arbitrary.  Bench  Mark  No.  1 is  right 
hand  downstream  corner  of  center  jiier  coiling;  elevation  17.58  feet 
above  gage  datum.  The  gage  is  read  ti\Tce  daily  by  E.  E.  Dean. 
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DrSCHAKGE  :MEASrRE:\rENTS— Taken  I'l-oiu  (he  dowiistieaiii 
side  of  the  Inidge,  and  t)y  wading  dnring  extreme  low  stages.  The 
initial  point  for  soundings  is  end  of  upper  angle  of  downstream 
handrail,  at  riglit  bank. 

CHAAXEL — Tlie  ehannel  above  and  below  the  station  makes  a 
gradual  eurve  to  tlie  left.  The  riglit  bank  is  liigh  and  not  subject  to 
overflow.  The  left  bauk  is  low  and  during  Hoods,  water  passes 
ai-oiind  several  feet  deeji  foi'  width  of  400  feet.  The  bed  is  composed 
of  sand,  gravel  and  boulders. 


DISCHARGE  MEASXTKEMENTS  OF  FREXCH  CREEK,  AT  CARLTON, 

MERCER  COUNTY,  PA. 

(DriiiHdije  urcd  1010  square  miles.) 


No. 

Date. 

HydrograpUer. 

II 

Width. 

I 

ll 

Area  of  section,  ll 

1 

Mean  velocity.  | 

Tl 

tc 

5 

Discharge. 

Remarks. 

2S 

191S  '■ 

Aug.  23 

S 

Boeliringer 

Feet. 

i4S 

Sq. 

ft. 

69 

Ft. 

per 

sec. 

1.90 

Feet. 

0.03 

Sec. 

ft. 

131 

O.G  msmt- 

DISCHARGE  TABLE  FOR  FRENCH  CREEK, 
COUNTY,  FROM  APRIL  29 


AT  CARLTON,  MERCER 
, 1908. 


.a 

'o 

o 

fcc 

w 

cr 

o 

w 

Gage  lieight. 

1 

6 

c: 

.a 

VI 

j Gage  lieiglit. 

O 

•J. 

1 Gage  height. 

Discharge. 

! Gage  height. 

I 

C 

to 

Vj 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

See. -ft. 

Feet. 

Sec. -ft. 

— .10 

75 

.40 

1300 

.90 

4350 

.40 

8720 

.90 

14960 

0.00 

90 

.50 

1390 

5.00 

4500 

.50 

8920 

10.00 

15300 

.10 

105 

.60 

14S0 

.10 

4650 

.60 

9120 

.10 

15670 

.20 

125 

.70 

1570 

.20 

4SOO 

.70 

9320 

.20 

16070 

.30 

145 

.SO 

1670 

.39 

4960 

.80 

9520 

.30 

16470 

.40 

170 

.90 

1775 

.40 

5120 

.90 

9720 

.40 

168S0 

.50 

195 

3.00 

1880 

.50 

5280 

8.00 

9920 

.50 

17300 

.60 

220 

.10 

1985 

.601 

5450 

.10 

10120 

.60 

17730 

.70 

250 

.20 

2095 

.70 

5620 

.20 

10330 

.70 

1S180 

.80 

2S0 

.30 

2210 

.SO 

5790 

.30 

10550 

.80 

186^0 

.90 

320 

.40 

2325 

.90 

5960 

.40 

10780 

.90 

191:i0 

1.00 

365 

.50 

2445 

6.00 

6130 

.50 

11010 

11.00 

19600 

.10 

410 

.60 

2565 

.10 

6300 

.60 

11250 

.10 

20100 

.20 

460 

.70 

2685 

.20 

6480 

.70 

11500 

.20 

20600 

.30 

520 

.80 

2810 

.30 

6660 

.80 

11750 

.30 

21100 

.40 

580 

.90 

2^0 

.40 

6840 

.90 

12000 

.40 

21600 

.50 

640 

4.00 

3070 

.50 

7020 

9.00 

12250 

.50 

22100 

.60 

705 

.10 

3200 

.60 

7200 

.10 

12520 

.60 

22650 

.70 

770 

.20 

3310 

.70 

7380' 

.20 

12800 

.70 

23200 

.80 

835 

.30 

3480 

.80 

7560 

.30 

13100 

.80 

23800 

.00 

905 

.40 

3620 

.90 

7740 

.40 

13400 

.90 

24400 

2.00 

980 

.50 

3760 

7.00 

7930 

.50 

13700 

12.00 

25000 

.10 

1065 

.60 

3900 

.10 

8120 

.60 

14000 

.20 

1135 

.70 

4050 

.20 

8320 

.70 

14300 

.30 

1215 

.80 

4300 

.30 

8530 

.80 

14620 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  FRENCH  CREEK,  AT  CARLTON,  MERCER  COUNTY,  PA. 
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•*Sept.  9*17  observer  reported  zero  gapo  heights  although  water  was  actually  below  zero,  for  this  period  discharge  is  estimated  from  Allegheny  River  at  Kit- 
tanning. a Max.  18.03  » •74200  Bee.  ft.  •Estimated. 


219 


ESTIMATED  MONTHLY  DISCHARGE  OF  FRENCH  CREEK,  AT  CARL- 
TON, MERCER  COUNTY,  PA. 

(Drainage  area  1070  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January,  

1S70O 

2150 

8590 

8.028 

9.256 

February,  

5960 

757 

1790 

1.673 

1.742 

March 

*74900 

1110 

10200 

9.533 

10.991 

April 

5510 

532 

1930 

1.804 

2.012 

May,  

1690 

320 

519 

0.513 

.592 

June,  

1340 

175 

425 

0.397 

.443 

July,  

2380 

170 

548 

0.512 

.590 

August 

235 

90 

121 

0.113 

.130 

September 

160 

111 

0.104 

.116 

October 

6040 

135 

1110 

1.037 

1.1^ 

November,  

December,  

14300 

705 

3490 

3.261 

3.638 

1980 

672 

1210 

1.131 

1.304 

The  year 

74200 

2510 

2.312 

32.009 

‘EstimatleJ. 

Sept.  9-17  discharge  estimated  from  Allegheny 

River  at  Kittanning  as 

water  surface 

was  below 

zero  of  gage. 


SUGAR  CREEK. 


DESCRIPTION  OP  RASIN. 

Sugar  creek,  one  of  tlie  largest  tributaries  of  French  creek,  rises 
in  two  branches  in  the  southeast  corner  of  Crawford  county,  Penn’a., 
and  flows  in  a general  southerly  direction,  with  numerous  large  tribu- 
taries from  the  east  and  west,  draining  ai»proximately  173  square 
miles,  to  its  mouth  at  Sugar  Creek  Station,  Venango  county.  Pa.,  a 
distance  of  approximately  twenty  miles.  It  flows  through  a well 
populated,  agricultural  region,  the  side  hills  being  low  and  rolling 
and  the  valleys  being  wide  and  flat.  There  are  numerous  small  vil- 
lages in  the  watershed,  the  largest  of  which  is  Cooperstowu  borough. 
The  production  of  oil  is  extensive  throughout  tlie  valley. 

The  mean  annual  precipitation  over  this  Avatershed  is  from  40  to 
45  inches. 

The  discharge  of  this  stream  has  been  measured  since  May  6th, 
1910,  at  Wyattville,  about  three  miles  above  the  mouth. 
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OHIO  BASIN— STATION  N(J . 10 


SUGAR  CREEK  AT  WYATTVILLE,  PA. 


DICSCIHPTION  OF  STATION. 


L(>CATP)N — Oil  steel,  higliwav  bridge  at  Wyattville,  Venango 
eonniy,  about  2 miles  aliove  the  monlli  of  tlie  ereek. 

RbloORDS  AVAILABLE — Diseliarge  eom]dete  from  May  G,  1910, 
to  December  -'n,  191o. 


DIIATNAOE  AREA — ItiO  sifiiaie  miles. 

GAOE — A eliain  gage  is  fastened  to  tlie  wooden  guardrail  on  the 
(lownsti'i'am  side  of  tlie  inidge.  Tlie  elevation  of  zero  is  1,050.90  feet 
aliove  mean  sea  level.  Tlie  length  of  chain  fi-om  the  bottom  of  the 
weight  to  the  marker  is  12.75  feet.  Rench  Mark  Ko.  1 is  on  top  of 
left  abniment,  downstream  side  of  bridge;  elevation  1,002.18  feet 
;dio\e  mean  sea  level.  The  gage  is  read  once  daily  bj’  Thos.  G. 
AVyatt. 

JMSGllARGE  .MIAVSEREMEATS — Taken  from  the  downstream 
side  of  (he  liridge.  or  by  wading  at  a point  mile  below  liridge 
during  low  stages.  The  initial  point  for  soundings  is  the  face  of 
the  left  abniment. 

G1  fANNEL — The  channel  above  and  below  the  station  is  straight 
for  (iOO  feet  and  1,100  feet  respectively.  The  right  bank  is  liigh  and 
not  subj(*ct  lo  o\  ei  lloAv.  The  left  liank  overiiows  during  extreme  high 
stages.  The  bed  is  conniosed  of  gravel. 


DISGHAItRE  TABI.F  FOR  SUGAR  CREEK,  AT  WYATTVILLE,  VENANGO 

C(.)UNTY,  FROM  MAY  7,  1910. 
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*Croek  frozen  Dec.  28-31  inclusive  and  (llselmr;;e  estimated. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  SUGAR  CREEK,  AT  WYATT- 
VILLE,  VENANGO  COUNTY,  PA. 

(Drainage  area  160  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum- 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

3350 

177 

865 

5.406 

6.233 

February 

320 

94 

135 

.844 

.879 

March,  

5150 

94 

781 

4.881 

5.627 

April 

555 

115 

251 

1.569 

1.751 

May,  

683 

47 

106 

.662 

.763 

June,  

1160 

47 

256 

1.600 

1.785 

July 

2000 

37 

231 

1.444 

1.665 

August,  

59 

21 

30 

.188 

.217 

September,  

47 

21 

30 

.188 

.210 

October 

220 

28 

59 

.369 

.426 

November,  

1480 

59 

287 

1.794 

2.001 

December,  

143 

75 

97 

.606 

.699 

The  year,  

5150 

21 

261 

1.629 

22.256 

Creek  frozen  from  Dee.  28  to  31  inclusive  and  diGcharge  estimated. 


CLARION  RIVER. 


DESCRIPTION  OF  P.ASIN. 

The  Clarion  river,  one  of  the  largest  triliutaries  of  the  Allegheny 
river,  draining  an  area  of  approximately  1,232  square  miles,  rises 
in  several  branches  in  the  southern  jiart  of  McKean  county.  The 
ujiper  branches  flow  in  a general  southerly  direction  to  Johnsonburg, 
Elk  comity,  where  they  unite  to  form  the  Clarion  river  proper.  From 
this  jioint  the  river  flows  in  a general  southwesterly  direction,  in  a 
very  tortuons  course,  to  its  mouth,  at  Foxburg,  a distance  of  ap- 
proximately 95  miles.  The  elevation  of  the  main  stream  at  Johnson- 
bui'g  is  1 ,4-12  feet,  while  at  its  mouth  it  is  840  feet,  giving  an  average 
slojie  of  six  and  one  half  feet  per  mile.  From  Johnsonburg  the  river 
flows  through  a fairly  broad  valley  until  it  passes  Ridgway,  Elk 
county,  where  it  enters  a deep  and  narrow  valley,  with  high  sides, 
which  gradually  increase  in  height  as  the  gorge  narrows,  so  that 
when  the  river  reaches  Clarion  county  it  flows  in  a narrow  bed,  with 
very  high  precipitous  sides,  often  reaching  an  altitude  of  400  feet 
above  the  stream.  The  hillsides  below  Ridgway  have  been  practically 
deforested  of  their  virgin  timber  and  are  now  covered  with  a heavy 
second  growth. 
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The  upper  portion  of  the  main  valley  is  more  thickly  inhabited  and 
more  largely  devoted  to  agriculture  than  is  the  lower  section,  in 
which  portion  the  main  valley  is  very  sparsely  inhabited  and  largely 
forest  covered,  while  the  plateau  land,  on  either  side,  is  quite  gen- 
erally under  cultivation.  In  the  upper  portions  of  the  watersheds 
of  the  tributaries  much  of  the  timber  has  been  destroyed  by  forest 
fires  and  removed  by  pulp  and  paper  companies,  but  there  are 
numerous  small  bituminous  coal  operations,  while  in  the  lower  part 
of  the  main  valley  gas  wells,  in  considerable  quantities  are  operated. 
In  Elk  county  the  tributaries  are  used  quite  considerably  for  domestic 
and  industrial  water  supply,  while  in  Clarion  county,  with  the  excep- 
tion of  the  borough  of  Clarion,  the  stream  is  little  used.  In  Elk 
county  the  stream  is  badly  polluted  by  tannerie.s,  paper  mills  and 
chemical  works.  The  main  tributaries  are  the  West  Branch,  Elk, 
Little  Toby,  in  Elk  county,  and  Licking,  Deer,  Piney,  Tobey  and  Big 
Mills  creeks,  in  Clarion  county. 

The  mean  annual  j)recipitation  over  this  watershed  is  from  40  to 
45  inches. 

Discharge  mea.surements  have  been  made  since  March,  1908,  at 
Clarion,  about  thirty  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  11. 


CLARION  RIVER  AT  CLARION,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through-truss,  highway  bridge, 
about  one  mile  from  Clarion,  Clarion  county. 

RECORDS  AVAILABLE — Discharge  complete  from  November 
22,  1909,  to  December  31,  1913. 

DRAINAGE  AREA — 910  square  miles. 

GAGE — A Mott  gage  is  attached  to  the  downstream  handrail  of 
the  bridge.  The  elevation  of  zero  is  1,052.0  feet.  The  length  of  tape 
from  the  bottom  of  the  weight  to  the  zero  is  33.87  feet.  Bench  Mark 
No.  1 is  top  line  of  right  abutment,  elevation  1,080.48  feet  above  mean 
sea  level.  The  gage  is  read  once  daily  by  J.  A.  Miller. 


DISCllAlJdIv  MEABr]vl]M!']ATS — Taken  I'l'oiu  the  downstieam 
.side  of  the  l)iidge.  The  iuilial  point  for  sonndiny.s  is  riglit  end  top 
angle  of  downsli-eain  handiail. 

(TIAA'AIOL — The  ehannel  above  and  below  the  station  i.s  straight 
for  SPO  feet  and  l,2h0  feet  res]>eelively.  llolh  banks  are  high  and 
not  snbjeet  to  overilow.  The  bed  is  eoinposed  of  roek,  gravel  and 
lionlders.  There  is  a good  \eloeitv  under  the  bridge  at  all  stages. 

KEi\[AlM\8 — The  gage  heigh t.s  at  this  station  are  furnished  by 
1h(‘  Enited  IStates  Weal  her  Hniean. 


DISCHAKGE  TABLE  EOR  CI.AKIO.X  RIVER,  AT  CLARION,  CLARION 
COUNTY,  FROM  .IAN,  1,  1912. 
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1370 

5.00 

5800 

s.oo 

13560 

11.00 

22260 

14.00 

30960 

.10 

1460 

.10 

6010 

.10 

13S50 

.10 

22550 

.20 

1550 

.20 

6220 

.20 

14140 

.20 

22840 

.30 

1640 

.30 

6440 

.30 

14430 

.30 

23130 

Note. — This  table  is  only  apiilicablt?  snbsoqneiit  to  Jan.  1.  1912,  and  is  based  on  former  curve  and 
3 high  water  measnreinents  made  during  1013. 
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ESTIMATED  MONTHI.Y  DISCHARGE  OF  CLARION  RIVER,  AT  CLARION, 

CLARION  COUNTY,  PA. 

(Drainage  area  910  square  miles.) 


MONTH. 


1913. 

January 

February,  

Marcli 

April 

May,  

June 

July,  

August,  

September 

October,  

November 

December 

The  .year,  


Discharge  in  Second-feet. 

Run-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  in 

mile. 

inches. 

*34800 

ICSO 

8200 

9.011 

10.389 

1120 

1.231 

1.282 

30400 

1220 

6300 

6.923 

7.982 

5020 

681 

1930 

2.143 

2.391 

4440 

631 

1600 

1.758 

2.027 

2990 

636 

1470 

1.615 

1.802 

3C00 

435 

1130 

1.231 

1.419 

540 

143 

260 

0.2S6 

0.330 

343 

126 

174 

0.191 

0.213 

4800 

155 

630 

0.692 

0.797 

6010 

180 

1330 

1.681 

1.875 

1290 

445 

744 

0.818 

0.943 

*34800 

126 

2090 

2.298 

31.450 

*Estimate(l. 

River  frozen  from  Feb.  fith  to  28  incl.,  and  discharge  estimated  from  Red  Bank  Creek  at  St. 
Charles. 


RED  BANK  CREEK. 


DESCRIPTION  OF  BASIN. 

Red  Bank  creek,  an  important  feeder  of  the  Allegheny  river  from 
Jefferson,  Clarion  and  Armstrong  counties,  drains  an  area  of  ap- 
proximately 585  square  miles.  Rising  in  two  streams,  Sandy  Lick  and 
North  Branch,  the  former  lieading  in  Clearfield  county,  and  the  lat- 
ter in  Jefferson  county.  Red  Bank  creek  is  formed  by  their  junction 
at  Brookville,  Jefferson  county,  and  tlience  flows  in  a general  west- 
erly direction,  witli  many  twists  and  turns,  to  its  mouth  at  Red  Bank, 
a distance  of  about  44  miles.  Tlie  stream  flows  through  a hilly  coun- 
try, sparsely  pojmlated,  excejit  in  tlie  valley  where  farming  and 
lumbering  is  carried  on.  The  slope  of  the  creek  is  rapid,  flowing  as 
it  does  in  a narrow  gorge  lietv'een  high  hills,  the  channel  being  full 
of  large  i-ocks.  The  junction  lies  at  an  apfiroximate  elevation  of 
1,235  feet,  and  the  mouth  at  844  feet,  giving  the  stream  an  average 
fall  of  9 feet  per  mile.  There  are  a few  boroughs  and  numerous  vil- 
lages along  the  stream,  some  of  which  obtain  their  domestic  water 
supply  from  it.  Some  bituminous  coal  mining  and  oil  and  gas  wells 
are  found  in  this  basin. 
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The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
50  inches. 

The  discharge  of  this  stream  has  been  measured  at  St.  Charles, 
since  October  19th,  1909,  approximately  15  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  12. 


RED  BANK  CREEK  AT  ST.  CHARLES,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  Avooden,  through-truss,  private  rail- 
road bi’idge,  at  St.  Charles,  Clarion  county. 

RECORDS  AVAILABLE — Discharge  complete  from  October  19, 
1909,  to  December  .31,  1913. 

DRAINAGE  AREA— 540  s(piare  miles. 

GAGE — A standard  chain  gage  is  fastened  to  tlie  bridge  floor  on 
the  upstream  side,  about  50  feet  from  north  abutment.  The  elevation 
of  zero  is  arbitrary.  The  length  of  chain  from  the  bottom  of  the 
weight  to  the  marker  is  24.31  feet.  Bench  Mark  No.  1 is  rod  seat 
chiseled  in  east  corner  stone,  upper  course  of  nose  of  east  abutment 
(left  hand  looking  upstream),  painted  white,  7 feet,  more  or  less, 
below  top  of  bridge  seat;  elevation  13.32  feet  above  gage  datum. 
Bench  Mark  No.  2 is  rod  seat  chiseled  in  southeast  corner  of  top  of 
same  abutment,  (bridge  seat),  jtainted  white,  7 feet,  more  or  less 
above  B.  M.  No.  1;  elevation  20.21  feet  above  gage  datum.  The  gage 
is  read  twice  daily  by  W.  IT.  Bish. 

DISCHARGE  MEASUREMENTS — Taken  from  the  upstream  side 
of  the  bridge,  and  by  wading  during  Ioav  stages.  The  initial  point 
for  soundings  is  top  edge  of  bridge  seat,  north  abutment. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  a short  distance.  The  right  bank  overflows  during  extreme  high 
stages.  The  left  bank  is  high  and  not  subject  to  overflow.  The  bed 
is  composed  of  large  rocks,  but  fairly  regular.  The  current  is 
sluggish  under  the  bridge  at  low  stages. 


DISCHARGE  TAP»LE  FOR  RED  F>ANK  CREEK,  AT  ST.  CHARLES 
CLARION  COUNTY,  FROM  JAN.  1,  1912. 


1 

Gage  height.  j 

Discharge.  j 

.a 

tJD 

‘S 

Oj 

5:jD 

n 

o 

1 ! 

j Discharge.  j 

Gage  height. 

i 

Discharge.  | 

il 

Dage  height. 

1 

Discharge. 

Gage  height. 

1 

Discharge. 

i 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

0.60 

5 

.10 

420 

.60 

1585 

.10 

4030 

.60 

6805 

.70 

10 

.30 

470 

.70 

1710 

.20 

4215 

.70 

6990 

.SO 

15 

.30 

520 

.80 

1840 

.30 

4400 

.SO 

7175 

.90 

25 

.40 

570 

.90 

1075 

.40 

45S5 

.90 

7360 

1.00 

40 

.50 

630 

AM) 

2120 

.50 

4770 

7.00 

'<  54b 

.10 

60 

.60 

700 

.10 

2275 

.60 

4955 

.10 

7730 

.20 

80 

.70 

770 

.20 

2440 

.70 

5140 

.20 

7915 

.30 

110 

.80 

840 

.30 

2610 

.so 

5325 

.30 

8100 

.40 

140 

.00 

910 

.40 

2780 

.'JO 

5510 

.40 

8285 

.50 

175 

3.00 

990 

.50 

2950 

6.00 

5695 

.50 

8470 

.60 

210 

.10 

1070 

.60 

312.5 

.10 

5880 

.60 

8655 

.70 

245 

.20 

1150 

.70 

3300 

.20 

6965 

.70 

8840 

.80 

285 

.30 

1240 

.80 

3475 

.30 

6250 

.SO 

9025 

.90 

330 

.40 

1350 

.90 

3660 

.40 

6435 

.90 

9210 

2.00 

375 

.50 

1465 

5.00 

3845 

.50 

6620 

8.00 

9396 

Note:— This  taMn  is  only  apiilicaMc  siibscMiiuait  to  ,Tan.  1,  1912,  and  is  based  on  3 discharge 
ineasiiroinents  made  daring  1911-12-13,  togetln*r  witli  former  curve. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  RED  BANK  CREEK,  AT  ST. 
CHARLES,  CLARION  COUNTY,  PA. 

(Druinagc  area  5JjO  square  miles.) 


MONTH. 

1913. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

January,  

tl640O 

847 

4840 

8.963 

10.333 

^f^briiary 

3260 

28.=i 

KOI 

1.113 

1.159 

March,  

tlTOOO 

606 

2S70 

5.315 

6.128 

April,  

1910 

375 

787 

1.457 

1.626 

May,  

3620 

161 

684 

1.267 

1.461 

June,  

926 

131 

380 

0.704 

0.785 

July 

4120 

1S5 

1040 

1.926 

2.221 

jLUgllSt 

261 

44 

115 

0.213 

0.246 

September,  

189 

31 

86 

0.159 

0.178 

October 

2370 

66 

459 

0.850 

0.980 

November,  

4840 

172 

1480 

2.741 

3.058 

December,  

1840 

285 

583 

1.080 

1.245 

The  year 

tncoo 

31 

1160 

2.148 

29.420 

tEstim,ite(l. 


OHIO  BASIN— STATION  NO.  1.3. 


ALLEGHENY  RIVER  AT  KITTANNING,  PA. 


DESCRIIHTON  OF  STATION, 

LOCATION — On  5 .s]ian,  steel,  tlirongli-trn.ss,  highway  bridge  at 
Market  Street,  Kittanning,  Armstrong  connty. 

RECORDS  AVATLARLE — Discharge  complete  from  August  18, 
1904,  to  December  31,  1913. 

DRAINAGE  AREA — 9,010  square  miles. 

GAGE — A standard  chain  gage  is  bolted  to  the  upstream  handrail 
in  first  span  from  the  left  bank.  The  elevation  of  zero  is  arbitrary. 
Tlie  length  of  chain  from  the  bottom  of  the  weight  to  the  marker 
is  38.62  feet.  Bench  Mark  No.  1 is  west  corner  of  top  course  of 
stones  of  left  abutment;  elevation  33.83  feet  above  gage  datum.  The 
gage  is  read  once  daily  by  Blaine  Mast. 

* DTSCHxVRGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  the  left  end  of 
handrail,  downstream  side  of  bridge. 

CHx\NNEL — The  channel  aliove  and  below  the  station  is  straight 
for  500  feet  and  1,000  feet  res])ectively.  Both  banks  are  high,  clean, 
and  not  subject  to  overflow.  The  bed  is  compo.sed  of  clean  gravel, 
and  the  current  is  swift. 
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DISCHARGE  MEASUREMENTS  OF  ALLEGHENY  RIVER,  AT  KITTAN- 
NING, ARMSTRONG  COUNTY,  PA. 

(Drainage  area  9010  square  miles.) 


No. 

Date. 

Hydrograplier. 

Width. 

1 

Area  of  section. 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913. 

ft. 

sec. 

ft. 

41 

Aug.  22 

Boehringer 

574 

188S 

0.53 

1.56 

1006 

Surface  and  0.6  msmt. 

DISCHARGE  TABLE  OF  ALLEGHENY  RIVER,  AT  KITTANNING,  ARM- 
STRONG COUNTY,  FROM  AUG.  18,  1901. 


Gage  height. 

1 

Discharge.  j 

jl 

j 

Gage  height.  | 

1 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

1 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.30 

775 

.30 

10535 

.30 

33725 

.30 

63220 

.30 

99590 

.40 

880 

.40 

10980 

.40 

34400 

.40 

64040 

.40 

lOOOOO 

.50 

990 

.50 

11440 

.50 

35100 

.50 

64870 

.50 

101620 

.60 

1100 

.60 

11900 

.60 

35800 

.60 

65700 

.60 

102640 

.70 

1220 

.70 

12370 

.70 

36500 

.70 

66540 

.70 

103670 

.80 

1340 

.80 

12840 

.80 

37200 

.80 

67390 

.80 

104710 

.90 

1465 

.90 

13315 

.90 

37900 

.90 

68240 

.90 

105750 

2.00 

1605 

6.00 

13800 

10.00 

38600 

14.00 

69100 

18.00 

106800 

.10 

1755 
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.20 
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14770 

.20 

40020 

.20 

70840 

.20 

108910 

.30 

2085 

.30 

15260 

.30 

40730 

.30 

71720 

.30 

109970 

.40 

2260 

.40 

15755 

.40 

41440 

.40 

72600 

.40 

111040 

.50 

2445 

.50 

16250 

.50 

42150 

.50 

73490 
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112120 

.60 
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.60 

16760 

.60 

42860 

.60 

74380 

.60 

113200 
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.70 
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75270 
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114290 
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17840 

.80 

44280 

.80 

76170 

.80 

115390 

.90 
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.10 
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.30 
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.30 
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.30 
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.30 
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21400 
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122050 

.50 

4620 

.50 

22025 

.50 

49320 

.50 

82410 

.50 

123170 

.60 

4830 

.60 

22650 

.60 
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.60 

83320 

.60 

124290 

.70 

5080 

.70 

23275 

.70 

50780 

.70 
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.70 

125410 

.80 

5335 

.80 

23900 

.80 
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.80 
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.80 

126540 

.90 

5580 

.90 

24525 

.90 

52260 

.90 
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.90 

127670 

4.00 
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16.00 
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20.00 

128800 

.10 

6105 

.10 
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.10 
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.10 
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21.00 
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.20 

6380 

.20 

26450 

.20 

54510 

.20 

88870 

22.00 

152000 

.30 

6660 

.30 

27100 

.30 

65280 

.30 

89810 

23.00 

164200 

.40 

6955 

.40 

27750 

.40 

56060 

.40 

90760 

24.00 

176SOO 

.50 

7260 

.50 

28400 

.50 

56S40 

.50 

91720 

2.5.00 

189600 

.60 

7600 

.60 

29050 

.60 

57630 

.60 

92680 

26.00 

203000 

.70 

7985 

.70 

29700 

.70 

58420 

.70 

93650 

27.00 

217000 

.80 

8375 

.80 

30350 

.80 

59210 

.80 

94630 

28.00 

231000 

.90 

8775 

.90 

31025 

.90 

60000 

.90 

95610 

29.00 

245000 

5.00 

9200 

9.00 

31700 

13.00 

60800 

17.00 

96600 

30.00 

259COO 

.10 

963b 

.10 

32375 

.10 

61600 

.10 

97590 

.20  1 

10080 

.20  1 

33050 

.20 

62410 

.20 

9S590 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  ALLEGHENY  RIVER,  AT  KITTANNING,  ARMSTRONG 

COUNTY,  I>A. 
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ESTIMATED  MONTH I-Y  DISCTIAKHE  OF  AI.LEGHENY  RIVER,  AT 
KITTANNING,  AIEM STRONG  COUNTY,  PA. 

( J) ruiniif/c  area  9010  square  aiilcs.) 


MONTH. 

Discharge  in  Secoml-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  s<iuare 
mile. 

Depth  in 
inches. 

1313. 

.January 

injoiio 

22d(l() 

62100 

6.892 

7.945 

February,  

54900 

6930 

17.300 

1.942 

2.022 

March,  

209000 

9640 

5G300 

C.249 

7.205 

Aiiril 

ooSOO 

7600 

22000 

2.442 

2.724 

May 

45COO 

3720 

12S00 

1.421 

1.638 

•Tune 

19000 

2540 

8140 

0.903 

1.007 

Juh 

10300 

1310 

3870 

0.430 

0.496 

Auj^ust 

2260 

im 

1560 

0.173 

0.200 

September,  

2960 

*570 

1310 

0.145 

0.162 

47900 

1400 

11400 

1.265 

1.458 

N(^vember 

61600 

4S50 

19900 

2.200 

2.465 

December 

15SC0 

63.S0 

9940 

1.103 

1.272 

The  year,  

269003 

*570 

1S900 

2.09S 

28.594 

‘Estimated. 


CROOKED  CREEK. 


DESCRIPTKiN  OF  P.ASIN. 

Crooked  cieek,  a trilnilaiy  of  the  Alleglieiiv  river  iu  Armstrong 
county,  drains  ajiproximately  2!)0  sipiare  miles.  Rising  in  nnmerons 
brandies  in  the  west  ventral  jiart  of  Indiana  eonntv.  it  follows  first 
a general  sontliwesterly  course  tli rough  a coal  mining  ami  farming 
region  to  the  Indiana-Armsti ong  county  line,  and  then  turns  north- 
west throngli  a siiarsel}'  settled  farming  region  to  its  month  at  Ross- 
town,  a total  distance  of  ap]n'oximately  54  miles. 

This  basin  is  largely  deforested,  iind  in  some  sections  the  hillsides 
are  bare.  The  elevation  of  the  source  of  (d-ooked  creek  is  about  1,40(1 
feet,  and  of  the  month  TSO  feet.  Xear  the  headwaters  the  slope  is 
steep,  avei-aging  in  seven  and  one-half  miles  about  40  feet  per  mile, 
A^diile  beloAV  this  yioint  to  its  month,  a distance  of  appro.ximately 
40  miles,  the  rate  of  fall  is  uniform,  at  the  rate  of  7 feet  per  mile. 
The  inincijial  tributaries  are  Rlnin  and  ('berry  creeks.  This  creek 
flows  in  a broad  valley,  which  lies  about  500  to  400  feet  below  the 
elevation  of  the  adjacent  hills,  the  botbnn  is  stony  and  the  stream 
tortuous  in  its  course. 

Xnmerons  farming  and  coal  mining  villages  lie  in  this  drainage 
area,  and  some  of  these  olitain  water  snp])lies  from  the  stream  or 
its  tributaries.  The  stream  proper  is  badly  polluted  by  elllnents  from 
coal  Avashiug  at  the  mines. 
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The  uieau  aiuiual  [)recii)itation  over  this  watershed  is  from  40 
to  45  inches. 

The  discliarge  lias  been  inoasnred  since  October  IG,  1909,  at  Hile- 
inan’s  Farm,  ajiproximately  3 miles  above  the  mouth. 


OHIO  BASIN-  STATION  NO,  14. 


CROOKED  CREEK  AT  HILEMAN’S  FARM,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span  steel,  through-truss  highway  bridge 
at  Hilenian’s  Farm,  Armstrong  county,  about  three  miles  above  the 
moutli. 

RECORDS  AVATLARLE — Discliarge  complete  from  October  16, 
1909,  to  December  31,  1913. 

J>RAINA(iE  ARExV — 279  square  miles. 

CAGE — A standard  chain  gage  is  fastened  to  the  upstream  hand- 
rail near  the  right  bank.  The  elevation  of  zero  is  arbitrary.  The 
length  of  chain  from  the  bottom  of  the  weight  to  the  marker  is 
22.70  feet.  Bench  Mark  No.  1 is  on  top  of  stone  in  upstream  face 
or  wing  of  right  abutment,  two  inches  from  right  end  of  stone;  stone 
is  seventh  course  down  from  bridge  seat,  and  eighth  stone  in  from 
face,  six  feet,  more  or  less,  down  from  top  of  Avail;  elevation  12.95 
feet  above  gage  datum.  The  gage  is  read  twice  daily  by  J.  T.  Hile- 
man. 

DISCHARGE  ^MEASUREMENTS — Taken  from  the  doAvnstream 
side  of  the  bridge,  by  Avading  at  Ioav  stages.  Tlie  initial  point  for 
sounding  is  top  edge  of  bridge  seat,  right  abutment. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  800  feet  and  500  feet  respectively.  Both  banks  are  high  and  not 
subject  to  overfloAv.  The  bed  is  composed  of  rocks,  the  section  deep, 
with  slight  velocity  at  low  stages. 
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DISCHARGE  MEASUREMENTS  OF  CROOKED  CREEK,  AT  HILEMANS 
FARM,  ARMSTRONG  COUNTY,  PA. 

(Drainage  area  279  square  miles.) 


No. 

Date. 

Hydrograpber. 

Width. 

Area  of  section. 

1 

Mean  velocity. 

Gage  height. 

1 

Discharge.  1 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913. 

ft. 

sec. 

ft. 

14 

A.US.  22 

Boehringer 

29 

0.72 

1.19 

21 

Wading  measurement. 

DISCHARGE  TABLE  FOR  CROOKED  CREEK,  AT  HILEMANS  FARM, 
ARMSTRONG  COUNTY,  FROM  OCT.  16,  1909. 


Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec. -ft 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.50 

2 

.60 

359 

.70 

2180 

.80 

4770 

.90 

8700 

.60 

2 

.70 

403 

.80 

2300 

.90 

4920 

9.00 

8900 

.70 

2 

.80 

451 

.90 

2420 

7.00 

5070 

.10 

9100 

.80 

3 

.90 

500 

5.00 

2530 

.10 

5230 

.20 

9300 

.90 

5 

3.00 

655 

.10 

2640 

.20 

5390 

.30 

9500 

1.00 

7 

.10 

620 

.20 

2750 

.30 

5560 

.40 

9700 

.10 

U 

.20 

690 

.30 

2860 

.40 

5730 

.50 

9900 

.20j 

18 

.30 

770 

.40 

2980 

.50 

5910 

.60 

10100 

.30 

26 

.40 

850 

.50 

3090 

.60 

6100 

.70 

10300 

.40 

36 

.50 

940 

.60 

3200 

.70 

6300 

.80 

10500 

.50 

48 

.60 

1030 

.70 

3320 

.80 

6500 

.90 

10700 

.60 

61 

.70 

1120 

.80 

3440 

.90 

6700 

10.00 

10900 

.70 

77 

.80 

1220 

.90 

3560 

8.00 

6900 

.10 

moo 

.80 

97 

.90 

1320 

6.00 

3680 

.10 

7100 

.20 

11300 

.90 

120 

4.00 

1420 

.10 

3810 

.20 

7300 

.30 

11500 

2.00 

145 

.10 

1520 

.20 

3940 

.30 

7500 

.40 

11700 

.10 

174 

.20 

1630 

.30 

4070 

.40 

7700 

.50 

11900 

.20 

205 

.30 

1740 

.40 

4200 

.50 

7900 

.60 

12100 

.30 

240 

.40 

1850 

.50 

4340 

.60 

8100 

.40 

278 

.50 

1960 

.60 

4480 

.70 

8300 

.50 

318 

.60 

2070 

.70 

4620 

.80 

8500 

DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  CROOKED  CREEK,  AT  HILEMANS  FARM,  ARMSTRONG  CO.,  PA. 
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ESTIMATED  MONTHFA’  DISCHARGE  OF  CROOKED  CREEK,  AT  HILE- 
MAN’S  FARM,  ARMSTRONG  COUNTY,  PA. 

(Drainage  area  279  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

.Tamiary 

10400 

451 

2380 

8.530 

9.S34 

4920 

650 

2.330 

2.426 

Maich,  

12900 

89 

1570 

5.627 

6. 487 

April,  

480 

69 

221 

0.792 

0.884 

Mav 

2980 

77 

336 

1.204 

1.388 

June,  

278 

7 

54 

0.193 

0.215 

July 

174 

18 

54 

0.193 

0.222 

Aiiffiist 

3S1 

5 

53 

0.190 

0.219 

September,  

99 

G 

35 

0.129 

0.144 

October,  

976 

14 

425 

1.523 

1.756 

Norember 

1290 

91 

453 

1.624 

1.812 

December 

1030 

205 

312 

l.lis 

1.289 

Tbe  year 

12900 

5 

645 

1.954 

26.676 

Note. — Creel;  frozen  Feb.  11-22,  inclusiTe,  and  discharge  estimated  from  climatological  records. 


BLACKLICK  CREEK. 


DESCRIPTION  OP  BASIN. 

Blacklick  creek,  one  of  the  largest  of  the  tributaries  of  the  Cone- 
maugh  river,  is  formed  by  the  junction  of  the  North  and  South 
Branches  on  the  line  between  Indiana  and  Cambria  counties  at 
Vintondale.  It  thence  flows  westerly  through  the  southern  part  of 
Indiana  county  for  about  2(5  miles  to  its  mouth  near  Blairsville.  Tlie 
total  drainage  area  tributary  above  its  mouth  is  412  square  miles. 
The  North  Branch  rises  in  the  southwestern  jiart  of  Carroll  town- 
ship, at  an  elevation  of  2,00(1  feet,  and  is  16  miles  long,  draining  70 
square  miles,  and  the  latter  rises  in  the  northern  part  of  Cambria 
township  and  is  approximately  the  same  length,  draining  48  square 
miles. 

In  its  extreme  upper  jiortion  the  North  Branch  flows  through  a 
steep  mountainous  country,  while  the  lower  portion  contains  more 
cleared  land,  is  more  inhabited  and  the  hills  are  lower  and  less 
steep.  The  watershed  of  the  South  Branch  is  similar  but  is  more 
inhabited  and  includes  considerable  bituminous  coal,  which  is  being 
actively  mined. 

The  valley  of  the  main  creek  is  rather  broad,  with  numerous  wide 
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Hat  areas,  sliuilar  to  tlie  one  at  its  junction  with  its  chief  tributary, 
Two  Lick  creek,  at  Josephine.  Tlie  rouinled  hills,  which  rise  some 
400  to  500  feet  on  eitlier  side  are  often  Avooded. 

P>elow  the  forks  of  the  Nortli  and  South  Ilranches  and  exteuding 
to  its  mouth  and  up  Tavo  Lick  creek,  is  an  exteusiAe  bituminous  coal 
field.  The  main  valleys  are  largely  under  cultivation,  but  numerous 
tributaries  drain  areas  denseh^  covered  Avith  second  groAvth. 

The  slope  between  the  forks  and  mouth  is  IS. 3 feet  per  mile,  quite 
sluggish  at  some  points  and  exceedingly  rapid  at  others. 

The  North  and  South  Branches,  Tavo  Lick  creek  and  certain  other 
tributaries  are  all  used  for  domestic  and  industrial  supply,  AAdiile 
the  use  of  water  from  the  main  stream  and  the  tributaries  by  coal 
mines,  steel  Avorks,  etc.,  is  extensive. 

The  mean  annual  precipitation  over  this  Avatershed  is  from  40  to 
50  inches. 

The  discliarge  lias  lieen  measured  since  August  10,  1004,  at  Black- 
lick,  just  beloAv  the  mouth  of  Two  Lick  creek. 


OHIO  BASIN— STATION  NO.  15. 


BLACKLICK  CREEK  AT  BLACKLICK,  PA. 


DESCRIPTION  OP  STATION. 

LOCATION — On  3 span,  steel,  through-truss  highAvay  bridge,  one- 
([uarter  mile  fiom  railroad  station  at  Blacklick,  Indiana  county.  Pa. 

BECOBDS  AVAILABLE — Discharge  comjdete  from  August  16, 
1904,  to  July  15,  1900,  and  from  January  8,  1907,  to  December  31, 
1913. 

DIIATNAGE  AREA— 380  square  miles. 

GAGE — A standard  chain  gage  is  attaclied  to  the  upstream  hand- 
rail of  the  bridge.  The  elevation  of  zero  is  arbitrary.  The  length  of 
chain  from  the  bottom  of  the  Aveight  to  the  marker  is  20.16  feet. 
Bench  Mark  No.  1 is  a nail  in  first  maple  tree  from  door  of  Maynard’s 
House,  one  foot  above  ground,  driven  horizontally,  and  bent  over 
one  inch  from  head;  elevation  13.92  feet  above  gage  datum.  Bench 
IMark  No.  2 is  heads  of  four  spikes  driven  into  the  root  of  large 
majde  45  feet  from  edge  of  Ioav  Avater  and  about  190  feet  upstream 
from  bridge;  elevation  12.90  feet  above  gage  datum.  Bench  Mark 
No.  3 is  upper  edge  of  horizontal  cross-plate  at  elevation  of  guard- 
rails on  upstream  side  of  bridge,  4.3  feet  from  initial  point  for  sound- 
ings; elevation  Id.'dS  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  D.  J.  Walling. 


DlSCHAl^GE  MEASUKEMEATS— Taken  from  the  upstream  side 
of  the  Inidge  at  ordinary  stages;  from  coal  tipple  one-quarter  mile 
above  biidge  at  high  stages;  by  wading  above  bridge  at  lowest  stages. 
The  initial  point  for  soundings  is  the  lirst  angle  post  in  upstream 
handiail  at  left  bank.  i*ttations  painted  on  wheel  guard  every  ten 
feet. 

CHAAAEIj — The  channel  above  and  below  the  station  is  straigiit 
for  2,000  feet  and  250  feet  iesi)ectively.  The  right  bank  is  high 
and  not  subject  to  overflow.  The  left  bank  is  subject  to  overilow 
above  gage  height  11.5  feet.  The  bed  is  composed  of  gravel,  sand, 
and  boulders. 

EEMARKS— Two  Lick  Oheek  comes  in  about  three-fourths  of  a 
mile  above  the  biidge. 


DISCHARGE  MEASUREMENTS  OF  BLACKLICK  CREEK,  AT  BLACKLIC'K, 

INDIANA  COUNTY,  PA. 

(iJruinac/c  area  386  square  miles.) 


DISCHARGE  TABLE  FOR  BLACKLICK  CREEK,  AT  BLACKLIC'K,  IN- 
DIANA COUNTY,  FROM  JAN.  I,  1912. 


Gage  heigh*. 

Discharge. 

1 

Gage  height.  ! 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

See.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.9() 

8 : 

.20 

n40 

.50 

4455 

.80 

9320 

.10 

15210 

2.00 

21  ! 

.30 

1230 

.60 

4655 

.90 

9540 

.20 

15500 

.10 

38  ' 

.40 

1320 

.70 

4855 

9.00 

9760 

.30 

15795 

.20 

69 

.50 

1420 

.SO 

5060 

.10 

999e 

.40 

16090 

.30 

83 

.60 

1520 

.90 

5270 

.20 

10220 

.50 

16390 

.40 

no 

.70 

1620 

7.00 

5480 

.30 

10460 

.60 

16690 

.50 

140 

.80 

1730 

.10 

5690 

.40 

10700 

.70 

16995 

.60 

172 

.90 

1845 

.20 

590C 

.50 

lOOoO 

.80 

17300 

.70 

205 

6.00 

I960 

.30 

6110 

.60 

11200 

.90 

17610 

.80 

240 

.10 

2090 

.40 

6320 

.70 

11450 

12.00 

17920 

.90 

280 

.20 

2230 

.50 

6530 

.80 

11700 

.10 

18235 

3.00 

320 

.30 

2375 

.60 

6740 

.90 

11950 

.20 

18550 

.10 

365 

.40 

2525 

.70 

6950 

10.00 

12200 

.30 

188^ 

.20 

415 

1 .50 

2680 

.80 

7160 

.10 

12460 

.40 

19240 

.30 

470 

1 .60 

2840 

1 .00 

7370 

.20 

12720 

.50 

1%85 

.40 

525 

! .70 

3000 

8.00 

7580 

.30 

12985 

.60 

19930 

.50 

690 

.80 

3165 

.10 

7790 

.40 

13250 

.70 

20285 

.60 

660 

.90 

3335 

.20 

8000 

.50 

1.3525 

.80 

20640 

.70 

730 

6.00 

3510 

.30 

8220 

.60 

13800 

.90 

21020 

.80 

805 

.10 

3690 

1 .40 

8440 

.70 

140S0 

13.00 

21400 

.90 

885 

.20 

3875 

.50 

861.0 

.80 

14360 

4.00 

965 

.30 

4060 

.60 

8880 

.90 

14040 

.10 

1050 

.40 

4255 

.70 

9100 

11.00 

14920 

Note. — This  table  is  only  applicable  subsequent  to  Jan.  1,  1912,  and  is  based  on  five  discharge 
measurements  made  during  1912  and  1912,  together  with  former  curve. 


DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  B r.ACKLICK  CREEK,  AT  I!EAC'KLICK,  INDIANA  COUNTY,  PA. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  BLACKLICK  CREEK,  AT 
BLACKLIC'K,  INDIANA  COUNTY,  PA. 

(Drainage  area  3S6  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

13500 

646 

3060 

7.927 

9.139 

February,  

3460 

244 

660 

1.710 

1.781 

March,  

9100 

406 

1350 

3.497 

4.032 

April,  

1210 

226 

473 

1.225 

1.366 

May 

13300 

169 

1060 

2.746 

3.166 

June,  

982 

40 

269 

0.697 

0.778 

July 

222 

40 

111 

0.288 

0.332 

August,  

534 

31 

101 

0.262 

0.302 

September,  

216 

23 

60 

0.155 

0.173 

October 

4OS0 

96 

635 

1.645 

1.896 

November,  

39.50 

272 

947 

2.453 

2.737 

December,  

1560 

288 

529 

1.370 

1.579 

The  year 

13500 

23 

771 

1.998 

27.281 

LOYALHANKA  CREEK. 


DESCRIPTION  OF  BASIN. 

Loyalhanna  creek,  an  important  tributary  of  tlte  Kiskiminetas 
river,  draining  an  area  of  a}>proximately  dOO  square  miles,  rises  in 
the  southern  part  of  Westmoreland  county,  Pa.,  and  flows  in  a 
northerly  direction,  for  a distance  of  about  45  miles,  to  its  month, 
at  the  junction  of  the  Conemaugh  and  Kiskiminetas  rivers.  In  the 
upper  watershed  it  flows  through  a narrow  valley  Iretween  Cliestnnt 
and  Laurel  Ridges,  the  course  being  very  circnitons,  for  a distance 
of  about  15  miles,  at  which  jroint  it  breaks  through  Chestnut  Ridge 
into  a succession  of  wide,  flat,  bottom  lands,  well  populated  by  a 
coal  mining  and  agricultural  community,  the  hills  becoming  low  and 
rolling.  The  fall  of  the  creek,  from  the  foot  of  Chestnut  Ridge  to 
its  mouth,  a distance  of  approximately  27  miles,  is  rather  nniform 
at  the  rate  of  about  six  feet  per  mile.  Tn  the  gap  through  Chestnnt 
Ridge  the  creek  falls  100  feet  in  a distance  of  fonr  miles,  or  at  the 
rate  of  25  feet  per  mile.  Tliere  are  rrnmei-ous  large  tributaries  at 
the  headwaters  of  tliis  stream,  but  in  its  lower  reaches  they  become 
much  smaller  and  are  of  little  importance.  Tlie  stream  is  i)ollnled 
by  mine  waste  from  Chestnnt  Ridge  to  its  nioutli.  There  are  nnnier- 
ons  towns  in  this  watershed,  the  largest  of  which  are  Latrobe  and 
Ligonier. 
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Ijoyalhainia  creek  and  several  of  its  tributaries  are  used  for  com- 
niei'cial  and  industrial  water  sui)ply  purposes. 

The  mean  animal  precipitation  over  (he  upjier  watershed  is  from 
45  t<»  5b  inches,  wiiile  the  lower  jiortion  is  from  55  to  45  inches. 

Tlie  discliarge  was  measured  from  Octolier  7,  191b  to  August  17, 
191 5 below  Aew  Alexamlria,  and  since  August  17,  1913,  at  New 
Alexandria. 


OHIO  BASIN-STATION  NO.  16. 


LOYALHANNA  CREEK  BELOW  NEW  ALEXANDRIA,  PA. 


HESt'KIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  tli rough-truss,  highway  bridge, 
below  New  Alexandria,  Westmoreland  county. 

RECORDS  AVAILABLE— Discharge  complete  from  October  7, 
191b,  to  Januaiy  31,  1912;  April  24  to  June  17,  1912,  and  August 
1,  1912  to  xVugust  14,  1913. 

DRAINAOE  AREA— 270  .s(piare  miles. 

OAOE — A chain  gage  stall  was  nailed  to  the  floor  of  the  bridge, 
S7  feet  from  initial  point  for  soundings.  The  elevation  of  zero  is 
909.31  feet  above  mean  sea  level.  The  length  of  chain  from  the 
bottom  of  the  weight  to  the  marker  was  24.11  feet.  Bench  Mark  No. 
1 is  bridge  seat,  west  side  of  north  abutment,  fir.st  highway  bridge 
below  New  Alexandria;  elevation  932.89  feet  above  mean  sea  level. 
The  gage  was  read  once  daily  by  Frank  Hollis. 

DISCHARGE  MEASTHIEMENTS— Taken  from  the  downstream 
side  of  the  bridge,  and  by  wading  during  low  stages.  The  initial 
point  for  soundings  is  the  to]»  edge  of  left  abutment,  1.8  feet  from 
end  of  b.andrail,  downstream  side  of  bridge. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  10b  feet  and  1,000  feet  resitectively.  The  right  bank  is  high  and 
n(»t  subject  to  overilow.  The  left  bank  overtlows  at  about  10  feet 
s.tage.  The  bed  is  composed  of  rock  and  gravel. 

REMARKS — This  station  was  discontinued  on  August  17,  1913, 
and  re-established  at  Neiv  Alexandria  on  the  .same  date. 


DISCHARGE  TABLE  F<jR  LOYAI.HANNA  CREEK,  BELOW  NEW  ALEX- 
ANDRIA, WESTMORELAND  COUNTY,  FROM  JAN.  1,  1912  TO  AUG.  17, 
1913. 


Gage  height.  j 

. 

1 

1 

Discharge. 

1 

1 Gage  height. 

1 

Discharge. 

S 

u 

*01 

X3 

<D 

t£ 

rt 

O 

Discharge. 

1 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.50 

33 

.70 

400 

.90 

1145 

.10 

2100 

.30 

3315 

.60 

52 

.80 

445 

4.00 

1220 

.20 

2190 

.40 

3430 

.70 

72 

.90 

497 

.10 

1295 

.30 

^80 

.50 

3545 

.80 

95 

3.00 

550 

.20 

1370 

.40 

2375 

.60 

3660 

.90 

120 

.10 

605 

.30 

1445 

.50 

2470 

.70 

3775 

2.00 

145 

.20 

G65 

.40 

1525 

.60 

2570 

.80 

3890 

.10 

175 

.30 

725 

.50 

1606 

.70 

2670 

.90 

4010 

.20 

206 

.40 

790 

.60 

1685 

.80 

2770 

7.00 

4130 

.30 

238 

.50 

860 

.70 

1765 

.90 

2875 

.40 

m 

.60 

930 

.80 

1845 

6.00 

2980 

.50 

312 

.70 

1000 

.90 

1930 

.10 

3090 

.60 

355 

.so 

1070 

5.00 

2015 

.20 

3200 

Note.— This  table  is  only  apiilieable  subsequent  to  .Tan.  1,  1912,  and  is  based  on  seven  discharge 
measni'ements  made  during  1912-1913,  together  with  former  curve. 


DAILY  aiEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  LOYAI.HxVNNA  CREEK,  BELOW  NEW  ALEXANDRIA,  WESTMORE- 
LAND COUNTY,  Pxi. 
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NotepEstimated.  tlnterpolated.  *Station  discontinued  and  re-established  at  New 
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ESTIMATED  MONTHI.Y  DISCHARGE  OF  LOYALHANXA  CREEK,  BELOW 
NEW  ALEXANDRIA,  WESTMORELAND  COUNTY,  PA. 

(Drainage  area  21/0  square  miles.) 


Discharge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January,  

8720 

312 

1640 

6.074 

7.003 

February,  

1760 

312 

i>4  2 

2.119 

2.207 

March,  

5810 

120 

692 

2.563 

2.955 

April,  

66o 

205 

300 

1.111 

1.239 

May 

635 

9:22 

268 

0.093 

1.145 

July 

33-1 

132 

212 

0.785 

0.905 

Station  discontinued  and  re-established  at  New  Alexandria  August  17,  1913. 


KISKIMINITAS  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Kiskiminitas  river  is  the  largest  tributary  of  the  Allegheny, 
and  joins  it  near  Freeport,  approximately  30  miles  above  Pittsburgh, 
in  the  northwestern  corner  of  Westmoreland  county.  It  is  known 
by  this  name  as  far  as  the  mouth  of  Loyalhanna  creek,  27  miles  up 
above  which  point  it  is  called  the  Conemaugii  river.  The  total  drain- 
age area  of  the  stream  is  1892  square  miles. 

Tlie  Conemaugh  river  proper  is  formed  by  the  junction  of  the  Little 
Conemaugh  and  Stony  creek  at  Jolmstown.  The  former  ri.ses  in  the 
western  slope  of  the  Alleghenies,  on  the  eastern  boundary  of  Cam- 
bria county,  and  flows  northwesterly  for  about  30  miles  to  Johns- 
town. Stony  creek  rises  in  the  high  ridges  of  Somerset  county,  and 
flows  northerly  for  about  40  miles  to  Johnstown.  Both  are  rapid 
mountain  streams,  with  steep  slopes,  rocky  beds,  and  abrupt  valleys. 
Their  watersheds  have  been  practically  deforested,  although  the 
higher  ridges  are  well  timbered  now  with  second  growth.  The  water- 
shed of  Little  Conemaugh  river,  including  about  ISS  square  miles, 
is  densely  inhabited,  lying  in  the  Cambria  county  bituminous  coal 
field,  and  contains  large  areas  of  agricultural  laud.  The  Stony  creek 
watershed  is  much  less  densely  populated,  although  the  Somerset 
county  coal  field,  in  the  lower  section,  supports  a large  population. 
The  upper  watershed  is  sparsely  inhabited,  but  little  farmed,  and 
contains  considerable  forest  areas.  The  headwaters  of  both  streams 
rise  at  an  elevation  of  about  2,300  feet,  and  at  Johnstown  are  at  ele- 
vation 1,160  feet. 
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Below  Johnstown  the  liver  follows  a winding  coarse  in  a general 
northwesterly  direction,  between  [necipiions  banks  and  high  tim- 
bered hillsides,  and  over  a rocky  bed,  its  slope  to  the  month  of 
Loyalhanna  creek,  50  miles,  being  (J.S  feet  per  mile.  From  this  latter 
l)oint  to  the  month  at  Freeport  on  the  Allegheny  river,  the  slope  is 
at  the  rate  of  approximately  4 feet  per  mile. 

The  most  important  tiibnlaries  lielow  Johnstown  are  Black  Lick 
creek,  drainage  area  ai»proximately  412  scpiaie  miles,  from  the  north 
near  Blairsville,  and  Loyalhanna  creek,  from  the  southeast.  Both  of 
these  streams  drain  thickly  jiopnlated  and  well  cultivated  areas,  con- 
taining large  bituminous  coal  lields. 

The  stream  is  lined  with  railroads,  towns  and  industrial  plants, 
while  numerous  coal  mines  are  operated  on  the  bordering  hills  and 
in  the  valleys  of  its  tributaries. 

The  Ixiskiminitas  river  carries  vast  (juantities  of  alluvial  material 
washed  fiom  its  banks,  and  from  the  cultivated  helds  in  its  water- 
sheil,  and  is  usually  of  a r’ellow  color,  due  to  this  cause,  and  to  the 
sulphur  in  the  coal  mine  rvater  of  which  it  receives  a considerable 
amount. 

The  tributaries  of  the  Inttle  ('onemaugh  above  Johnstown  are  al- 
most without  exception  used  for  nater  sui»ply  purposes,  some  of 
these  containing  lai-ge  storage  basins.  At  a point  a short  distance 
above  Johnstown  this  stream  has  l»een  known  to  be  absohrtely  dry 
in  seasons  of  drought.  The  lower  tributaries  of  Stony  creek,  and 
the  tributaries  of  the  Couemaugh  are  similarly  almost  all  in  use  for 
domestic  or  industiial  supply.  The  main  river  is  little  used  for  do- 
mestic supply,  but  many  large  industrial  i)lants  use  it. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
50  inches. 

The  discharge  has  been  measured  since  May  20th,  1007,  at  Avon- 
more,  ajtproximately  24  miles  above  its  mouth. 


OIIKJ  BASIN— STATION  NO.  17. 


KISKIMINITAS  RIVER  AT  AVONMORE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — (Jn  highway  bridge  on  road  from  P.  K.  R.  Station, 
Avonmore,  about  one-fourth  mile  from  village  of  Avonmore,  West- 
moi-eland  county. 
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RECORDS  AVAILABLE— Discliai-ge  coiiiplote  from  May  29,  1907 
to  December  31,  1913. 

DRAINAGE  AREA— 1,720  square  uiiles. 

GAGE — A standard  chain  gage  is  attached  to  the  downstream 
handrail.  The  elevation  of  zeio  is  arbitrary.  The  length  of  chain 
from  the  bottom  of  the  weight  to  the  marker  is  38.38  feet.  Bench 
Mark  No.  1 is  northwest  corner  of  right  masonry  l)ridge  seat,  marked 
“B.  M.”,  elevation  33.207  feet  above  gage  datum.  Bencli  Mark  No. 
2 is  east  rail  of  west  track  of  highway  Ciossing;  elevation  35.034  feet 
above  gage  datum.  The  gage  is  read  twice  daily  by  Ralidi  Fickes. 

DISCHARGE  MEAST'REMENTS — Taken  from  tJie  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  left  face  of 
lower  right  masonry  guard  fence  of  approach  to  bridge. 

CHANNEL — Tlie  channel  above  and  below  the  station  is  straight 
for  400  feet  and  300  feet  respectively.  The  right  bank  is  high  and 
rocky,  and  the  left  bank  is  low  and  clean,  and  liable  to  overtlow.  The 
bed  is  composed  of  soft  and  sandy  material. 


DISCHARGE  MEASUKE^IENTS  OF  KISKIHINITAS  RIVER,  AT  AVON- 
MORE,  WESTMORELAND  COUNTY,  PA. 

(Drainage  area  1120  square  miles.) 


No. 

Date. 

nvdrographer. 

^ Width.  I 

Area  of  section. 

Mean  velocity. 

s 

o 

c; 

C 

Discliarge.  | 

Remarks. 

Ft. 

Feet. 

Sq. 

1 per 

1 Feet. 

Sec. 

1913. 

ft. 

1 sec. 

■ 

ft. 

23 

Aug.  16 

Boehringer 

r.s 

367 

0.98 

1 2.58 

359 

0.6  measurement. 

DISCHARGE  TABLE  FOR  KISKIHINITAS  RIVER,  AT  AVONMORE 
WEST^ilORELAND  COUNTY,  PA.,  FROM  JAN.  1,  1913. 


! 

Gage  height. 

Discharge. 

1 

li 

|l 

l! 

Gage  height.  j 

ll 

1 

Discharge.  1 

i 

Gage  height.  j 

1 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

1 Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.50 

46 

.40 

5140 

.40 

16680 

.40 

34510 

.40 

67600 

.00 

55 

.50 

5270 

.50 

16330 

.50 

34860 

.50 

58020 

.70 

70 

.60 

5400 

.60 

17180 

.60 

35210 

.60 

58440 

.80 

90 

.70 

6540 

.70 

17430 

.70 

35565 

.70 

58860 

.90 

115 

.80 

5680 

.80 

17680 

.80 

35920 

.80 

59280 

2. CO 

145 

.90 

5820 

.90 

17935 

.90 

36275 

.90 

59700 

.10 

175 

8.00 

6960 

14.00 

18190 

20.00 

36630 

26.00 

60120 

.30 

205 

.10 

6110 

.10 

18445 

.10 

36985 

.10 

60540 

.30 

245 

.20 

6260 

.20 

18700 

.20 

37340 

.20 

60960 

.40 

285 

.30 

6410 

.30 

18955 

.30 

37700 

.30 

61380 

.50 

330 

.40 

65GO 

.40 

19210 

.40' 

38060 

.40 

61800 

.60 

375 

.50 

6710 

.50 

19470 

.50 

38425 

.50 

62220 

.70 

425 

.60 

68  GO 

• GO 

19730 

.60 

38790 

.60 

62640 

.80 

4S0 

.70 

7010 

.70 

19990 

.70 

39155 

.70 

63060 

.90 

540 

.80 

7160 

.80 

20255 

.80 

39520 

.80 

63480 

3.00 

600 

.90 

7310 

.90 

20620 

.90 

39885 

.30 

63900 

.10 

9.00 

7460 

15.00 

20790 

21.00 

40250 

27.00 

64  320 

.20 

735 

.10 

7620 

.10 

21065 

.10 

40615 

.10 

64740 

..30 

80:5 

.20 

7780 

.20 

21345 

.20 

40980 

.20 

65160 

.40 

875 

.30 

7960 

.30 

21630 

.30 

41345 

.30’ 

65580 

.50 

945 

.40 

8120 

.40 

21920 

.40 

41710 

.40 

66000 

.60 

1015 

.50 

8290 

.50 

32210 

.50 

42075 

.50 

66420 

.70 

1090 

.60 

8460 

.60 

22.500 

.60 

42440 

.60 

66840 

.SO 

USo 

.70 

8630 

.70 

22790 

.70 

42805 

.70 

67260 

.90 

1245 

.80 

8800 

.80 

23080 

.80 

43175 

.80 

67680 

4. CO 

1326 

,90 

8980 

.90 

2:^.5 

.90 

43545 

.90 

68100 

.10 

1410 

10.00 

9170 

16.00 

23670 

22.00 

43920 

28.00 

68520 

.20 

1500 

.10 

9360 

.10 

23965 

.10 

44295 

.10 

68940 

.30 

1590 

.20 

95.50 

.20 

24260 

.20 

44670 

.20 

69360 

.40 

1680 

.30 

9740 

.30 

24555 

.30 

45045 

.30 

69780 

..50 

1770 

.40 

9930 

.40 

24850 

.40 

45425 

.40 

70200 

.GO 

1860 

.50 

10120 

.50 

25150 

.50 

45805 

.50 

70620 

.70 

1955 

.60' 

10320 

.60 

25450 

.60 

46185 

.60 

71(M0 

.SO 

2060 

.70 

10520 

.70 

25750 

.70 

46570 

.70 

71460 

.90 

2150 

.80 

10720 

.80 

26050 

.80 

46955 

.80 

71880 

5. CO 

2250 

.90 

10920 

.90 

26355 

.90 

47340 

.90 

72300 

.10 

2355 

11.00 

11120 

17.00 

26660 

23.00 

47730 

29.00 

72720 

.20 

.10 

11330 

.10 

26965 

.10 

48120 

.10 

73140 

.30 

2.575 

.20 

11540 

.20 

27270 

.20 

48510 

.20 

73560 

.40 

26S5 

.30 

11750 

.30 

27575 

.30 

4S905 

.30 

73985 

.50 

2800 

.40 

11970  j 

.40 

27885 

.40 

49305 

.40 

74410 

.GO 

2915 

.50 

12190  1 

.50 

28195 

.50 

49705 

..50 

748,35 

.70 

3030 

.60 

12410 

.60' 

28510 

.60 

60110 

.60 

75260 

.so 

3145 

.70 

12630  1 

.70 

2S830 

.70 

50616 

.70 

75690 

.90 

3260 

.80 

12860 

.80 

29150  i 

.80 

50925  1 

.80 

76120 

6.00 

.3380 

.90 

13090 

.90 

29475 

.90 

51335 

.90 

76550 

.10 

3500 

12.00 

13320 

18.00 

29800  ! 

24.00 

51750 

30.00 

76980 

.'20 

3620 

.10 

13555 

.10 

30125 

.10 

52165 

.10 

77415 

.30 

3740 

.20 

13790 

.20 

.30450 

.20 

52580 

.20 

77850 

.40 

3865 

.30 

14025 

.30 

30780 

.30 

52996 

.30 

78285 

.50 

3990 

.40 

14260 

.40 

31110 

.40 

53410 

.40 

78720 

.GO 

4115 

.50 

14495 

.50 

31445 

.50 

53825 

.50 

79160 

.70 

4240 

.60 

14730 

.60 

31780 

.60 

54240 

.60 

79600 

• SO 

43G5 

.70 

14970 

.70 

32115 

.70 

54660 

.70 

80040 

.90 

4490 

.80 

15210 

.80 

324.50 

.80 

65080 

31.00 

81360 

7.00 

4620 

.90 

15450 

.90' 

32790 

.90' 

55500 

32.00 

85760 

.10 

4750 

13.00 

15690 

19.00 

33130 

26.00 

55920 

.20 

4880 

.10 

15935 

.10 

33475 

.10 

56340 

.30 

6010 

.20 

161S0 

.20 

33820 

.20 

56760 

I 

.30 

16430 

.30 

34165 

.30 

67180 

NotP. — 

This  table 

is  only  anplicablp  subsequent 

to  Jan.  1, 

1913,  and  is  based 

on  eleven 

discharge 

mca.'JiirPinents  marie  in  1912-13  and  ’14. 
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m.;  19400  see.  ft.  ’'Itiver  frozen  Feb,  6'22  inclusive;  discharge  estimated  from  Blacklick  Creek  at  Blackliek. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  KISKIMINITAS  RIVER,  AT 
AVONxMORE,  WESTMORELAND  COUNTY,  PA. 

(Drainage  area  1120  square  miles.) 


Discharge  in  Second*feet. 

Run-off. 

MONTH. 

1 

Maximum. 

Minimum. 

I 

I Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

44700 

3390 

10500 

6.105 

7.038 

9660 

2460 

5010 

1.430 

2.913 

1.489 

3.358 

March 

240OD 

1870 

Al.nl 

4x00 

1130 

2300 

1.337 

1.492 

Mav,  

31300 

763 

3320 

1.930 

2.2G5 

June 

45201 

582 

1280 

0.744 

0.830 

July,  

1700 

385 

653 

0.380 

0.438 

-fiigust 

079 

294 

427 

0.248 

0.286 

S»‘iitPmber 

1340 

245 

515 

0.299 

0.334 

October,  

16800 

504 

3030 

1.763 

2.031 

November,  

19400 

1240 

4600 

2.674 

2.983 

December,  

6620 

1360 

2720 

1.581 

1.833 

The  rear,  

44700 

245 

3070 

1.784 

^.327 

Note. — River  frozen  February  6 to  22,  inclusive,  discharge  estimated  from  Blacklick  Creek  at 
Blacklick. 


WEST  FORK  RIVER. 


DESCRIPTION  OF  BASIN. 

Tlie  West  Fork  river  rises  in  the  western  part  of  Upshur  county, 
W.  ^^a.,  and  flows  northwestward  into  Lewis  county,  thence  flowing 
in  a slight  northeasterly  direction  to  its  junction  with  the  Tj^gart 
river  near  Fair-mount,  W.  Va. 

Its  length  is  apitroximately  seventy  miles  and  its  drainage  area, 
above  the  month,  is  about  845  square  miles.  The  elevation  of  the 
hills  at  the  source  is  about  1,50(1  feet,  Avhile  at  its  month  the  eleva- 
tion is  about  860  feet.  It  flows  through  a broad  valley,  the  border- 
ing hills  being  steep  and  precipitous  and  slightly  forested.  There 
are  no  lakes,  ponds  or  swamps  on  the  drainage  area.  There  are  nu- 
mei-ous  tributaries,  the  largest  of  wliich  are  Ten  Mile,  creek,  Simpson 
creek  and  Stone  Coal  creek.  Its  rvatershed  is  underlain  by  very 
valuable  and  exterrsive  coal  beds  and  contains  oil  arrd  gas  in  abund- 
ance. There  are  several  large  towns  in  the  drainage  area,  the  most 
important  of  which  are  Clarksbrrrg  and  Weston. 

The  meair  annual  precipitatiorr  over  this  watershed  is  between  45 
and  50  inches. 

The  discharge  has  been  measured  since  1907,  at  Enterprise,  W. 
Va.,  3?.  miles  above  the  mouth. 
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OHIO  BASIX— STATION  NO.  18. 


WEST  FORK  RIVER  AT  ENTERPRISE,  W.  VA. 


DESCRIPTION  OF  STATION. 

LOCATION— On  steel  liiglnvav  bi'idge  at  Enterprise,  W.  Va.  about 
12  miles  above  the  month. 

RECORDS  AVAILABLE — Discharge  complete  from  June  2,  1007 
to  September  .‘50,  1013. 

DRAINACrE  AREA — 750  square  miles. 

qaGE — A standard  chain  gage  is  attached  to  the  bridge.  The 
elevation  of  zero  is  860.01  feet  above  mean  sea  level.  The  length  of 
chain  from  the  bottom  of  the  weight  to  the  marker  is  37.05  feet. 
Bench  Mark  No.  1 is  northeast  corner  of  left  abutment,  downstream 
side,  elevation  33.70  feet  above  gage  datum.  Bench  :\Iark  No  2 is 
northwest  corner,  downstream  end  of  pier,  elevation  33.87  feet  above 
gage  datum.  The  gage  is  read  by  C.  M.  Tetrick. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge,  and  by  wading  200  feet  above  the  bridge  at  low 
stages. 

CHANNEL — The  channel  is  broken  by  one  pier.  Both  banks  are 
high  and  not  subject  to  overflow.  The  bed  is  composed  of  smooth 
rock. 

REMARKS — A small  dam  is  located  at  Worthington,  W.  ^"a., 
about  3 miles  below  tlie  station,  but  backwater  does  not  reach  to 
the  section.  During  the  summer  of  1908  the  only  water  running  in 
the  river  was  the  pumpage  from  the  numerous  coal  mines  along  the 
stream.  The  following  data  have  been  furnished  by  the  LTiiited 
States  Geological  Survey; 


DISCHARGE  MEASUREMENTS  OF  WEST  FORK  RIVER,  AT  ENTER- 
PRISE, W.  VA. 

(Drainage  area  loO  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 



Area  of  section.  1 

Mean  velocity. 

4^ 

'S5 

ja 

o 

tc 

a 

O 

Discliarge.  | 

Remarks. 

1913. 

Feet. 

Sq. 

ft. 

Ft. 

per 

sec. 

Feet. 

Sec. 

ft. 

19 

March  28 

Stevens,  

219 

1900 

4.26 

10.23 

8100 

0.2,  0.6  and  0.8  method. 

20 

Nov.  2 

Peterson  & Walters,. 

134 

191 

0.81 

1.82 

154 

0.2  and  0.8  method.  Meas- 
urement 1300  feet  below 
gage. 
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DISCHARGE  TABLE  FOR  WEST  FORK  RIA’^ER,  AT  ENTERPRISE,  W. 
VA.,  FOM  JUNE  2,  1907  TO  SEPT.  30,  1913. 


Gage  height. 

Discharge.  | 

i! 

Gage  height. 

Discharge.  I 

i 

Gage  height. 

U 

u 

c3 

.a 

CJ 

w 

s 

Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.00 

0 

.60 

489 

.20 

2362 

.80 

5070 

.40 

8158 

.10 

1 

.70 

540 

.30 

2456 

.90 

5180 

.60 

8280 

.20 

2 

.80 

593 

.40 

2552 

8.00 

5290 

.60 

8404 

.30 

4 

.90 

649 

.50 

2650 

.10 

5400 

.70 

8528 

.40 

6 

3.00 

707 

.60 

2750 

.20 

5510 

.80 

8652 

.50 

9 

.10 

767 

.70 

2850 

.30 

5625 

.90 

8776 

.60 

12 

.20 

829 

.80 

2950 

.40 

5740 

11.00 

8900 

.70 

16 

.30 

893 

.90 

3050 

.50 

5855 

.10 

9025 

.80 

20 

.40 

959 

6.00 

3150 

.60 

5970 

.20 

9150 

.90 

25 

.50 

1026 

.10 

3252 

.70 

6085 

.30 

9275 

1.00 

30 

.60 

1094 

.20 

3356 

.80 

6200 

.40 

9400 

.10 

36 

.70 

1163 

.30 

3460 

.90 

6320 

.50 

9525 

.20 

43 

.SO 

1233 

.40 

3564 

9.00 

6460 

.60 

9650 

.30 

52 

.90 

1304 

.50 

3670 

.10 

6580 

.70 

9775 

.40 

64 

4.00 

1377 

.60 

3776 

.20 

6700 

.80 

9900 

.50 

79 

.10 

1451 

.70 

3882 

.30 

6820 

.90 

lOOffi 

.60 

99 

.20 

1526 

.80 

3988 

.40 

6940 

12.00 

10150 

.70 

124 

.30 

1602 

.90 

4094 

.50 

7060 

13.00 

11450 

.80 

155 

.40 

1680 

7.00 

4200 

.60 

7182 

14.00 

12750 

.90 

190 

.60 

1759 

.10 

4308 

.70 

7304 

15.00 

14100 

2.00 

227 

.60 

1840 

.20 

4416 

.80 

7426 

16.00 

15450 

.10 

266 

.70 

1922 

.30 

4524 

.90 

7548 

16.40 

16010 

.20 

307 

.80 

2006 

.40 

4632 

10.00 

7670 

17.00 

16850 

.30 

350 

.90 

2092 

.50 

4740 

.10 

7792 

.40 

395 

5.00 

2180 

.60 

4S50 

.20 

7914 

.50 

441 

.10 

2270 

.70 

4960 

.30 

8036 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  WEST  FORK  RIVER,  AT  ENTERPRISE,  W.  VA. 
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ESTIMATED  MONTIII.Y  DISCHARGE  OF  WEST  FORK  RIVER,  AT  EN- 
TERPRISE, W.  VA. 

(Drainage  urea  730  square  miles.) 


Discharge  in  Second-feet. 

Kun-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January,  

17700 

1030 

4090 

5.45 

6.28 

Fclu’iiary 

5860 

350 

1330 

1.77 

1.84 

March,  

13400 

247 

1680 

2.24 

2.58 

April 

3250 

124 

585 

.780 

.87 

May 

13400 

64 

2380 

2.91 

3.36 

Juno 

2360 

30 

345 

.460 

.51 

•Tiilv 

4740 

79 

617 

.689 

.79 

August 

1080 

30 

189 

.252 

.29 

Sei>tf.*ni!>or,  

99 

16 

56 

.075 

.08 

TYGART  RIVER. 


DESCRIPTION  OF  BASIN. 

Tlu*  Tygart,  also  called  Tygart’s  Valley  river,  rises  in  the  southern 
part  of  Randol]»h  county,  W.  Va.,  and  tlows  in  a general  northerly 
direction  to  its  junction  Avith  the  West  Fork  river,  near  Faiiunont, 

t\'.  ^'a. 

Its  length  is  a]>]troxiniately  one  hundred  miles  while  its  drainage 
area,  above  the  mouth,  is  appioxiniately  1,420  square  miles.  The 
elevation  of  the  hills  at  the  source  is  approximatel.y  3,500  feet,  while 
at  its  mouth  the  elevation  is  about  860  feet,  lii  the  upper  portions 
the  country  is  mountainous,  the  slopes  of  the  vallej-s  steep  and,  in 
many  places,  precipitous  and  the  fall  of  the  stream  is  rapid.  As  the 
liver  apijroaches  its  confluence  with  the  West  Fork  it  flows  through 
a rolling  country.  There  are  no  lakes,  jtonds  or  swamps  on  the 
di-ainage  area  and  the  flow  is  flashy.  There  are  many  tributaries, 
the  largest  of  Avhich  are  Ruchanan  river  and  Middle  Fork  river. 
Its  watershed  is  underlain  by  very  vahiable  and  extensive  coal  beds 
and  contains  oil  and  gas  in  al)undance.  At  the  headwaters  there 
is  still  some  timber,  but  over  the  general  basin  the  mountains  are 
sparsely  forested.  There  are  several  large  towns  in  the  drainage 
basin,  the  most  important  of  which  are  Grafton  and  Phillipi.  Little 
water  power  has  been  develoi»ed  although  the  main  stream  and  its 
tributaries  afford  ample  opportunity. 

The  mean  annual  j)recipitation  over  this  watershed  is  from  45  to 
5(1  inches. 

The  discharge  has  been  measured  since  1907,  at  Fetterman  and 
Bellington,  W.  Va. 


OHIO  BASIN— STATION  NO.  19. 


TYGART  RIVER  AT  FETTERMAN,  W.  VA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  iron  highway  bridge  about  1,000  I'eet  from  the  I>. 
& O.  Railroad  Station,  at  Fetternian,  W.  ^bi.,  about  18  miles  above 
the  mouth. 

RECORDS  AVAILARLE — Disrharge  comidete  from  June  3,  1007, 
to  Septendier  30,  1013. 

DRAINAGE  AREA— 1,340  square  miles. 

GAGE — A chain  gage  is  located  on  the  left  of  the  middle  pier  on 
the  downstream  side.  The  elevation  of  zero  is  957.8G  feet  above 
mean  sea  level.  The  length  of  chain  from  the  bottom  of  the  weight 
to  the  marker  is  30.14  feet.  Dench  ilark  No.  1 is  southwest  corner 
of  lower  right  abutment  of  bridge,  marked  with  black  paint;  elevation 
31.40  feet  above  gage  datum.  Dench  Mark  No.  2 is  the  northeast 
corner  of  upstream  end  of  pier;  elevation  31.44  feet  above  gage 
datum.  The  gage  is  read  by  Joseph  Gerken. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  face  of  right 
abutment,  downstream  side. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  500  feet.  Doth  banks  are  high  and  not  subject  to  overllow.  The 
bed  is  hard  and  firm. 

REMARKS — The  following  data  have  been  furnished  by  the  U.  S. 
Geological  Survey : 


DISCHARGE  MEASUREMENTS  OF  TYGART  RIVER,  AT  FETTERMAN, 

WEST  VIRGINIA. 

(Druiiiage  urea  ISlfi  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

Mean  velocity. 

1 

Gage  height. 

Discharge. 

Kemarks. 

Ft. 

1913 

Feet. 

Sq. 

per 

Feet. 

Sec. 

ft. 

sec. 

ft. 

ID 

Got.  30 

Peterson  & Walters,.. 

218 

1640 

1.17 

5.20 

1920 

0.2  & O.S  method. 

20 

Oct.  31 

Peterson  & Walters,.. 

l.'i^O 

0.98 

4.92 

1330 

0.2  & 0.8  method. 

DISCHARGE  TABLE  FOR  TYGART  RIVER,  AT  FETTERMAN,  W.  VA. 
FROxM  JUNE  3,  1907  TO  SEPT.  30,  1913. 


Gage  height. 

j Discharge. 

ja 

'c 

<v 

it) 

rt 

c 

1 

Discharge.  j 

Gage  height. 

Discharge. 

Gage  height. 

1 

1 

Discharge. 

Gage  hei,ght. 

j Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

Feet. 

Sec.  ft 

2.00 

4 

.50 

1040 

7.00 

5370 

.50 

10050 

12.00 

15060 

.10 

6 

.60 

1176 

.10 

5554 

.60 

10240 

,10 

15284 

.20 

9 

.70 

1324 

.20 

5738 

.70 

10430 

.20 

15508 

.30 

12 

.80 

1484 

.30 

5922 

.80 

10620 

.30 

15732 

.40 

16 

.90 

1650 

.40 

6107 

.90 

lOSlO 

.40 

15956 

.50 

20 

5.00 

1820 

.50 

6292 

10.00 

11000 

.50 

16180 

.60 

25 

.10 

1990 

.60 

6477 

.10 

11190 

.60 

16404 

.70 

32 

.20 

2162 

.70 

6662 

.20 

113S0 

.70 

16628 

.80 

40 

.30 

2334 

.80 

6848 

.30 

11570 

.80 

1685? 

.00 

50 

.40 

2506 

.90 

7034 

.40 

11760 

.90 

17076 

3.00 

63 

.50 

2680 

8.00 

7220 

.50 

11950 

13.00 

17300 

.10 

so 

.60 

2854 

.10 

7406 

.60 

12140 

14.00 

19600 

.20 

103 

.70 

3030 

.20 

7592 

.70 

12330 

15.00 

21900 

.30 

134 

.80 

3206 

.30 

7780 

.80 

12520 

16.00 

24300 

.40 

172 

.90 

3382 

.40 

7968 

.90 

12710 

17.00 

26700 

.50 

218 

6.00 

3560 

.50 

8156 

11.00 

12900 

18.00 

29100 

.60 

268 

.10 

3738 

.60 

8344 

.10 

13116 

19.00 

31600 

.70 

323 

.20 

3916 

.70 

8532 

.20 

13332 

20.00 

34100 

.80 

384 

.30 

4096 

.80 

8720 

.30 

13548 

21.00 

36600 

.00 

451 

.40 

4276 

.90 

8910 

.40 

13764 

22.00 

39100 

4.00 

525 

.50 

4456 

9.00 

9100 

..50 

13980 

23.00 

41700 

.10 

607 

.60 

4638 

.10 

9290 

.60 

14196 

24.00 

44300 

.20 

699 

.70 

4820 

.20 

9480 

.70 

14412 

.30 

802 

.80 

5002 

.30 

9670 

.80 

14628 

.40 

916 

.90 

5186 

.40 

9860 

.90 

14844 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  TYGART  RIVER,  AT  FETTERMAN,  W.  VA. 
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Note. — The  “shifting  ehaunel”  method  was  used  in  computing  the  flow,  and  the  above  discharge  is  provisional  and  subject  to  revision. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  TYGART  RIVER,  AT  FETTER- 

MAN,  W.  VA. 

(Drainage  area  ISJ/O  square  miles.) 


Dischai 

ge  in  Seeoud-feet. 

Riin-off. 

MONTH. 

Maximum. 

Minimi!  lu. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1013. 

January 

201(10 

2590 

7230 

5.43 

6.26 

February,  

10200 

859 

3230 

2.41 

2.51 

-March,  

1660C 

916 

3750 

2.80 

3.23 

April.  

0660 

699 

2390 

1.7S 

1.99 

May 

22100 

458 

5120 

3.82 

4.40 

June 

8530 

218 

1520 

1.13 

1.26 

July,  

lOSOu 

181 

2450 

1.83 

2.11 

An£?upt,  

Septeiiiiter 

7500 

161 

1510 

1.13 

1.30 

3030 

101 

513 

.383 

.43 

Note. — The  above  discharge  is  provisional  and  sxd)ject  to  revision. 


CHEAT  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Cheat  liver,  or  its  u]»i>eriiiost  branch,  the  Shavers  Fork,  rises 
ill  the  northern  part  of  Pocahontas  county,  W.  Ya.,  and  tlows  in  a 
general  nortliwesterly  direction  to  its  mouth  in  the  Monongahela 
liver,  at  Point  Marion,  Fayette  county.  Pa.,  about  00  miles  below 
Pittsburgh,  I'a.,  a distance  of  approximately  157  miles,  4 miles  of 
which  is  in  Pennsylvania.  It  drains  an  area  of  approximately  1,427 
square  miles,  of  which  98  lie  in  Pennsylvania.  The  source  is  in  the 
point  of  coalescence  of  Back,  Allegheny  Mountain  and  Cheat  Moun- 
tain, at  elevation  of  approximately  4,500  feet,  from  which  it  falls 
to  elevation  780  feet  at  its  nioutli,  the  total  fall  being  3,720  feet,  or 
at  the  rate  of  23.0  feet  p>er  mile.  The  river  proper,  which  is  formed 
by  tlie  junction  of  Shavers  Fork  and  Dry  Fork,  at  Parsons,  W.  Va., 
is  at  elevation  1,625  feet,  and  has  a slope  of  approximately  11  feet  per 
mile  to  its  mouth,  a distance  of  about  78  miles.  The  drainage  basin 
of  Shavers  Fork  is  very  long  and  narrow,  while  that  of  Dry  Fork 
is  notably  fan-shaped.  The  headwaters  of  this  river  lie  in  a rougli, 
mountainous  region,  many  of  the  valleys  being  in  deep  gorges,  with 
swiftly  flowing  mountain  streams.  The  Cheat  river,  from  the  source 
of  Sliavers  Fork  for  half  its  length,  lies  in  a narrow  steep-sided  and 
uncultivated  gorge,  with  the  mountain  slopes  heavily  timbered. 
Above  Parsons,  lY.  Virginia,  for  a distance  of  a few  miles,  the  valley 
opens  out  with  the  stream  flowing  through  low  bottom  land  or  flood 
plains.  Below  this  point  for  a distance  of  9 miles  it  passes  througli 
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a steep-sided,  broad  valley,  Avitli  cultivated  and  unusually  level  bot- 
toms, the  course  ot  the  stream  beiug  very  tortuous.  From  this  point 
to  Mont  Chateau,  Va.,  there  are  numerous  small  patches  of  cul- 
tivated bottom  land,  while  below  this  point  the  river  then  enters 
Pennsylvania  through  another  gorge,  which  extends  to  its  mouth. 

Owing  to  the  fact  that  the  basin  of  this  stream  is  long  and  narrow, 
being  100  miles  in  length  by  about  14  miles  in  width,  together  with 
other  topographical  features,  conducive  to  the  same  result,  the  Cheat 
river  has  a rapidly  tluctuating  discharge,  rising  (prickly  in  great 
floods,  and  reducing  rapidly  thereafter. 

Approximately  three-fourths  of  the  entire  drainage  area  is  re- 
ported to  be  forest  covered  and  coal  is  mined  over  a large  j»ortion 
of  this  watershed.  There  are  very  few  towns  of  importance  in  this 
drainage  basin,  the  largest  being  Powlesburg  and  Ihrrsons,  W.  Va., 
and  Point  Marion,  Pa.,  which  latter  community  uses  this  stream  as 
a source  of  domestic  water  supply. 

The  mean  annual  precipiitation  over  this  watershed  is  from  ap- 
proximately 40  to  45  inches. 

The  discharge  has  been  measured  since  July,  4899,  at  Ice's  Ferry, 
near  Morgantown,  W.  Va. 


OHIO  I! AS IX— STATION  NO.  20. 


CHEAT  RIVER  NEAR  MORGANTOWN,  W.  VA. 


DESCKIPTION  OF  STATION. 

LOCATION — On  highway  bridge  at  Uneva,  AV.  \'a.,  40  miles  above 
the  mouth  of  the  river. 

RECORDS  AVAILABLE — Discharge  complete  from  July  S to 
December  30,  1899;  July  1 to  December  29,  1900;  August  21,  1902 
to  December  31,  1905,  and  November  18,  1908  to  September  30,  1913. 

DRAINAGE  AREA — 1,380  square  miles. 

GAGE — A standard  chain  gage  is  attached  to  the  bridge.  The 
length  of  chain  from  the  bottom  of  the  weiglit  to  the  marker  is 
40.79  feet.  The  elevation  of  zero  is  arbitrary.  Bench  Alark  No.  1 
is  a mark  on  face  of  sandstone  lock  in  edge  of  bank  beside  road, 
20  feet  downstream  and  30  feet  back  from  gage;  elevation  21.13 
feet  above  gage  datum.  The  gage  is  read  by  C.  F.  Baker. 

DISCHARGE  MEASUREMENTS— Taken  from  the  npsti  earn  side 
of  the  bridge,  or  by  wading  during  bnv  water. 
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(MIANXEL  xVNI)  WlATEK  FLOW— The  diauiiel  is  probably 
{/ei'inauent.  Ice  I'oriiis  sonietiincKS  to  a thickness  of  several  inches, 
and  huge  ice  jams  may  aliect  the  relation  ot  gage  height  to  dis- 
charge  during  short  periods  in  December,  Jannary  and  February. 

KJ'DLVKKS — Tlie  following  data  have  been  furnished  by  the  U.  S. 
Oeological  Survey: 


DISCHARGE  HEASUKEHEXTS  OF  CHEAT  RIVER,  NEAR  MORGAN- 
TOWN, WEST  VIRGINIA. 

(Drainage  area  ISSO  square  miles.) 


0. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

Feet. 

Sq. 

per 

Feet. 

Sec. 

1913 

ft. 

sec. 

ft. 

21 

Jan.  8 

Drake 

453 

4090 

6.22 

9.55 

29100 

Surface  msmt.  computa- 

tions  revised  since  pre- 

vious  report. 

25 

4:3 

4690 

6.26 

9.bD 

29200 

tions  revised  since  pre- 

vious  report. 

% 

May  14 

Drake 

300 

2110 

0.35 

2.78 

746 

Surface  measurement. 

27 

May  14 

Drake 

3t)6 

2110 

0.35 

2.78 

735 

Surface  msmt.  computa- 

tions  not  checked. 

2S 

June  9 

Drake 

381 

2517 

1.17 

3.88 

2960 

Surface  msmt.  computa- 

tions  not  checked. 

29 

June  9 

Drake,  

381 

2520 

1.14 

3.88 

2870 

0.6  method. 

30 

Sept.  3 

Drake,  

149 

251 

1.31 

2.20 

329 

Surface  msmt.  wading 

1-3  mile  above  bridge. 

31 

Sept.  3 

Drake 

149 

251 

1.31 

2.20 

329 

Surface  msmt.  wading 

1-3  mile  above  bridge. 

32 

Nov.  3 

Peterson  & Walters, 

37S 

2320 

0.54 

3.22 

1200 

0.2  & 0.8  method. 

33 

Nov.  4 

Peterson  & Walters, 

37G 

2280 

0.50 

3.14 

1130 

0.2  & 0.8  method. 

DISCHARGE  TARLE  FOR  CHEAT  RIVER,  NEAR  MOIJGANTOWN,  W.  VA. 

FOR  1912  and  1913. 


Gage  height,  j 

1 

Discharge.  j 

1 

1 

M 

Gage  height,  j 

1 

Discharge.  j 

j 

Gage  height.  | 

d 

S3 

ZJ 

yj 

s 

Gage  height. 

Discharge. 

! 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.50 

115 

.40 

1520 

.30 

8530 

.20 

18220 

.10 

27910 

.60 

140 

.50 

1730 

.40 

9040 

.30 

18730 

.20 

28420 

.70 

165 

.60 

1955 

.50 

9560 

.40 

19240 

.30 

28930 

.80 

190 

.70 

2200 

.60 

10060 

.50 

19750 

.40 

29440 

.90 

220 

.80 

2450 

.70 

10570 

.60 

20260 

.50 

29950 

3.00 

255 

.90 

2710 

.80 

11080 

.70 

20770 

.60 

30460 

.10 

290 

4.00 

3000 

.90 

11590 

.80 

21280 

.70 

30970 

.20 

330 

.10 

3300 

6.00 

12100 

.90 

21790 

.80 

31480 

.30 

375 

.20 

3620 

.10 

12610 

8.00 

22300 

.90 

31990 

.40 

425 

.30 

3960 

.20 

13120 

.10 

22810 

10.00 

32S0O 

.50 

480 

.40 

4320 

.30 

13630 

.20 

23320 

11.00 

37600 

.60 

545 

.50 

4700 

.40 

14140 

.30 

23830 

12.00 

42700 

.70 

625 

.60 

5110 

.50 

146.50 

.40 

24340 

13.00 

47800 

.SO 

710 

.70 

5550 

.60 

15160 

.50 

24850 

14.00 

B2900 

.90 

805 

.80 

6020 

.70 

15670 

.60 

25360 

15.00 

58000 

3.00 

915 

.90 

6500 

.80 

16180 

.70 

25870 

.10 

1045 

5.00 

7000 

.90 

16690 

.80 

263S0 

.20 

1185 

.10 

7510 

7.00 

17^0 

.90 

26890 

.30 

1340 

.20 

8020 

.10 

17710 

9.00 

274C0 

Note. — Tills  table  has  been  reTlsed  above  gage  height  4.2'  and  is  based  on  discharge  measurements 
22  to  25.  This  table  applies  to  all  years  1902-12  with  proper  change  of  gage  heights  1902-09  by 
curve  of  relation  as  explained  in  1910-11  Report  of  Water  Supply  Commission. 
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ESTIMATED  .MONTHLY  DISCHARGE  OF  CHEAT  RIVER,  NEAR  MOR- 
GANTOWN, AV.  ALA. 

(Drainage  area  1380  square  miles.) 


MONTH. 

Discliai 

go  in  Secoud-feot. 

lUm-off. 

Maximum. 

Minimum. 

Moan. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

29100 

25S0 

90SO 

6.5S 

7.59 

Fobniary,  

05501 

12G0 

3140 

2.28 

2.37 

Mar..-h 

20300 

1120 

5250 

3.80 

4.38 

April.  

1200(1 

OSO 

31S0 

2.30 

2.57 

Mav,  

2.5100 

710 

6260 

4.54 

5.23 

June,  

11600 

ISO 

2030 

1.49 

1.66 

Jul.r 

' 12100 

625 

3110 

2.25 

2.59 

August 

00-10' 

375 

1040 

.754 

.87 

Seiitemher,  

C020 

255 

729 

.528 

.59 

DUNKARD  CREEK. 


DESCRIPTION  OF  RASIN. 

Duiikard  creek,  a (ributarv  of  the  Moiioiigahela  river  in  Monou- 
gahela  county,  AYest  Virginia,  and  (treene  countA",  Pennsylvania, 
drains  an  area  of  aitproxiniately  235  s(]uare  miles,  of  Avliicli  125 
square  miles  lie  in  Pennsylvania.  Rising  in  tAvo  forks,  Pennsylvania 
and  West  VirgRiia  Poi-ks,  the  former  lieading  in  the  south  central 
paid  of  Greene  countAg  and  the  latter  in  the  Avestern  part  of  Monon- 
galiela  county,  W.  Wi'ginia,  which  join  on  the  I’ennsylvania-West 
Mrginia  line,  Ihe  sti  eam  folloAvs  a general  easterly  direction  through 
a rolling,  Avell  settleil,  fanning  country,  practically  deforested,  Avith 
maiiA'  Dims,  crossing  and  lecrossing  the  state  line  to  its  mouth,  three 
miles  beloAv  T*oint  iVarion,  Pennsylvania.  The  distance  from  the 
forks  to  the  mouth  is  about  3(i  miles. 

The  West  Virginia  Poik  rises  at  an  elevation  of  about  1,300  feet, 
and  the  Pennsyhania  Fork  at  an  elevation  of  aliout  1,400  feet.  The 
junctinn  lies  at  an  elevation  of  075  feet,  and  the  mouth  at  an  eleva- 
tion of  800  feet.  The  forks  have  an  ai)})roximate  slope  of  30  feet  per 
mile,  Avhereas  the  fall  from  the  junction  to  the  mouth  is  at 
the  rate  of  5 feet  per  mile.  The  principal  tributaries  are  Pennsyl- 
vania and  West  Virginia  forks.  There  are  only  a feAv  small  villages 
and  one  borough  in  this  basin,  none  of  Avhich  n.se  the  AA’ater  of  this 
stream  for  domestic  supply.  Thi.s  creek  in  the  fall  of  1908  Avas  ab- 
solutely dry  at  a point  a short  distance  above  its  mouth. 
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The  mean  animal  precipitalion  over  this  watershed  is  from  40  to 
45  inc'hes. 

Tlie  discharge  has  been  measured  since  October  14tli,  1000,  at  “Boli- 
town,”  about  two  miles  above  the  month. 


OHIO  BASIN— STATION  NO.  21. 


DUNKARD  CREEK  AT  “BOBTOWN  ” PA. 


DESCRIPTION  01'  STATION. 

LOCATION — On  single  span,  covered  wooden  bridge,  at  “Boli- 
town,”  Greene  county,  about  two  miles  aliove  the  mouth. 

RECORDS  AVAILABLE— Discharge  measurements  . ap<i  g^tge 
heights  from  October  14,  1000,  to  December  31,  1013. 

DRAINAGE  AREA — 230  square  miles. 

GAGE — A 12  foot  staff  gage  is  liolted  to  the  downstream  wing  of 
the  left  abutment.  The  elevation  of  zero  is  arbitrary.  Bench  Mark 
No.  1 is  shelf  on  top  of  second  course  from  bottom,  third  stone  in 
from  face;  elevation  2.64  feet  above  gage  datum.  The  gage  is  read 
twice  daily  by  IMrs.  Eulow  Stoneking. 

DISCHARGE  MEASURE^IENTS — Taken  from  the  downstream 
side  of  the  bridge  during  floods,  and  by  wading  during  low  stages. 
The  initial  point  for  sounding  is  top  edge  of  bridge  seat,  left  abut- 
ment. 

CHxVNNEL — The  channel  is  straight  above  and  below  the  station. 
Both  banks  are  high  and  not  subject  to  overflow.  The  bed  is  com- 
posed of  solid  rock.  There  is  a deep,  quiet  pool  under  the  bridge, 
with  very  sluggish  flow  at  low  stages. 


DISCHARGE  MEASUREMENTS  OF  DUNKARD  CREEK,  AT  “BOBTOWN,” 

GREENE  COUNTY,  PA. 

(Drainage  area  230  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section. 

Mean  velocity. 

Gage  height. 

Discharge. 

Remarks. 

1913 

Feet. 

Sq. 

ft. 

Ft. 

per 

sec. 

Feet. 

Sec. 

ft. 

4 

Aug.  14 

Boehriuger,  

34 

21 

0.2.% 

0.93 

5.3 

Wading  msmt.  h mi.  be- 
low bridge. 

DAIJA"  MEAN  GAGE  HEIGHTS  OP  DUNKARD  CREEK,  AT  “BOBTOWN,”  GREENE  COUNTY, 
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1 

Y 

» 


DEC. 

G.  H. 

1.40 

1.45 

1.48 

1.48 

1.4Y 

1.48 

1.52 

3.20 

2.59 

2.30 

2.12 

1.95 

1.88 

1.82 

1.72 

1.66 

1.62 

1.59 

1.56 

1.53 

1.50 

1.52 

1.90 

3.70 

3.35 

5.50 

3.50 

2.70 

2.45 

2.28 

CM 

id 

1.30 

1.21 

1.18 

1.14 

1.11 

1.10 

1.08 

1.05 

1.20 

1.48 

i-(  CM  com 

6.35 

4.08 

3.50 

2.60 

2.30 

2.15 

2.05 

1.85 

1.70 

1.60 

1.58 

1.56 

1.52 

1.51 

1.50 

o 

d 

a 

ooooo 

0.79 

0.75 

0.70 

0.72 

0.77 

ssgsa 

O O O o ^ 

gtSiGESg 

ooooo 

0.95 

0.96 

1.00 

1.05 

1.65 

3.19 

2.06 

1.78 

1.58 

1.48 

1.37 

d 

SEPT. 

G.  II. 

ssssg 

o O O o o 

gggSS 

ooooo 

sssgg 

& o e>  o 

gssgs 

o o o o o 

SSlSSiS 

OOOOO 

OOOOO 

o 

'll 

G.  II. 

i-M  r-I  tH  O O 

gggss 

O O O o o 

igasgg 

o o ^ o o 

l?ggiSi2 

ooooo 

0.75 

0.75 

0.74 

0.74 

0.72 

ssgss 

OOOOO 

s 

o 

JULY. 

G.  H. 

ggggs 

r-1  r-(  e>  rM  1-t 

1.72 

1.39 

1.28 

2.12 

3.10 

2.24 

5.20 

3.7.5 

2.65 

2.18 

1.82 

1.69 

1.62 

1.50 

1.38 

1.32 

1.31 

1.26 

1.22 

1.20 

1.35 

K 

3 

Cl  c-l  1— I T-H 

1.6S 

1.64 

1.55 

1.54 

1.48 

1.14 

1.10 

1.09 

1.04 

1.00 

1.05 

1.09 

1.11 

1.14 

1.15 

1.46 

1.48 

1.42 

1.32 

1.23 

d 

<* 

a 

2.05 

1.88 

1.78 

l.Cl 

1.60 

1.54 

1.46 

1.41 

1.40 

1.36 

1.32 

1.24 

1.24 

1.20 

1.32 

1.38 

1.69 

1.50 

1.42 

1.34 

1.42 

2.52 

4.60 

4.20 

2.92 

SSggg 

CM  com  05  CM 

3.52 

s 

d 

i:^ 

Cm 

d 

d 

2.19 

2.05 

i.ys 

1.88 

1.80 

sssaa 

tH  cl  CM  CM  C4 

2.06 

1.92 

1.81 

1.71 

1.64 

1.59 

1.62 

1.46 

1.40 

1.38 

SSSSE? 

rH  1-H  CM  CM  CM 

a 

ggsicl?^ 

' (M  CJ  Cl  M Cl 

sssgg 

cl  Cl  d Cl  CM 

2.55  ' 

2.75 

2.48 

2.80 

2.92 

CM  Cl  CM  T-H  iH 

1.82 

1.80 

1.68 

1.66 

1.65 

3.82 

b7.10 

4.85 

2.95 

2.56 

2.37 

a 

d 

H 

sssss 

Cl  <NI  C4  Cl  Cl 

*2.34 

2.08 

2.02 

1.95 

1.90 

1.82 
3.05  ‘ 
2.41 
2.22 
2.10  ■ 

2.05 

1.98 

1.86 

1.88 

1.95 

2.15 

2.50 

2.82 

2.40 

2.12 

2.00 

2.14 

2.85 

d 

JAN. 

G.  H. 

gg?srj 

Cl  Cl  CC  cc  Csl 

1 

3.35 

5.75 

a7.70 

4.42 

3.00 

gasESs 

cc  c-  CO  CO  Cl 

CM  Cl  CO  CO  CM 

3.20 

3.28 

3.12 

4.40 

3.34 

CM  CM  Cl  d CM 

2.42 

Acr„‘-i-v;  »i-=o-o-;o  S 


Note. — *Sti’eam  frozen  Feb.  6-11  incl.  a=Max.  8.30'  at  4 P.  M.  b=Max.  7.70'  at 
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YOUGHIOGHENY  RIVER. 


DESCRIPTION  OF  BASIN. 

The  YoughiogheiiY  river,  the  largest  tributary  of  the  Monoiigahela 
river,  drains  au  area  of  approximately  1,800  square  miles  in  Mary- 
land, West  Virginia  and  Pennsylvania,  of  which  about  1,205  square 
miles  lie  in  Pennsjdvania.  Rising  near  the  Maryland- West  Virginia 
boundary  line,  in  Preston  county.  West  ^^iigiuia,  to  the  north  of 
tlie  headwaters  of  the  I’otomac  river,  and  upon  the  western  side  of 
Great  Savage  Mountain,  its  course  is  almost  due  north,  roughly 
paralleling  the  Monongahela  river,  between  Vegio  Mountain,  on  the 
east,  and  Briary  Mountain,  on  the  west,  it  crosses  the  state  line  near 
Watsondale,  at  tlie  junction  of  Fayette  and  Somerset  counties. 

On  the  upper  reaches  of  this  river  the  grade  is  steep,  but  the  val- 
ley is  open  and  rolling.  It  soon  becomes  more  mountainous,  how- 
ever, and  the  stream  flows  between  high,  steep  hills,  ending  abruptly 
at  the  water's  edge,  the  chaiinel  being  strewn  with  numerous  boulders 
and  large  stones.  The  river  continues  northward  in  this  manner, 
gradually  losing  its  swiftness,  but  still  retaining  the  hill}-  nature, 
to  Somerfleld,  Pa.,  two  miles  above  the  state  line,  where  the  slope 
of  the  stream  is  more  uniform  and  continues  as  such  to  its  junction 
with  the  Casselman  river.  From  Gonlluence,  where  it  is  joined  by 
its  largest  tributary,  Casselman  river,  to  its  mouth  the  river  follows 
a general  nortliwesterly  direction,  the  valley  being  narrow  and  steep, 
and  to  Bidewell  the  stream  flows  at  a fairl}'  uniform  grade,  gradu- 
ally developing  into  rapids  with  the  valley  assuming  a more  gorge- 
like form.  Just  above  Ohiopyle  the  stream  becomes  very  rapid,  as- 
suming its  greatest  fall  as  it  makes  a long  loop  around  the  moun- 
tain. Between  Connellsville  and  West  Newton  die  stream  cuts 
through  a succession  of  ridges,  alternating  with  rolling  couniry  on 
either  side,  and  from  this  point  to  its  mouth  the  valley  is  wide  and 
rolling. 

The  total  length  of  this  river  is  about  125  miles,  of  which  approxi- 
mately 83  miles  lie  in  Pennsylvania.  The  elevation  of  the  source  is 
approximately  3,000  feet,  and  at  the  point  where  the  Youghiogheny 
enters  Pennsylvania  the  elevation  is  1,400  feet,  giving  a slope  of  about 
38  feet  per  mile  in  this  distance.  From  the  state  line  to  Connells- 
ville the  fall  is  at  the  rate  of  approximately  17  feet  per  mile,  and 
from  Connellsville  to  the  mouth,  , 43  miles,  the  rate  is  3.5  feet  per 
mile.  Between  Ohiopyle  and  Connellsville,  a distance  of  17.5  miles, 
the  rate  of  fall  is  19  feet  per  mile,  reaching  at  Oliiopyle  Falls  a rate 
of  over  50  feet  per  mile. 

The  principal  tributaries  of  the  Youghiogheny  river  in  Pennsyl- 
vania are  Big  Sewickley  creek,  Indian  creek  and  the  Casselman 


liver.  Tliere  aie  many  tiilmtaiie.s  in  iMaiyiaml  and  West  Virginia, 
lh('  ]>rineii»al  being  l‘>ear  creek.  Deep  creek,  Ijittle  Yougiiioglieny  and 
111  line  creeks. 

The  headwaters  of  (Ids  slieam  and  the  basin  ot  it  as  far  down  as 
Connellsville  is  sparsely  inhabited,  well  covered  witli  second  growtli 
timber,  with  some  farming  and  coal  mining  carried  on.  Prom  Con- 
nellsville to  the  nionih  the  watershed  is  densely  inhaiiited,  especially 
in  the  valleys,  which  are  indnstrially  very  active,  the  surrounding 
hills  being  practically  defoiested,  while  considerable  farming  is  car- 
ried on.  The  region  is  th.e  center  of  the  vast  bituminous  coal  pro- 
ducing and  coke  making  belt  and  the  streams  are  laden  with  mine 
water  and  suljihur.  Four  large  boroughs  ami  many  large  villages 
lie  in  this  aiea,  some  of  the  communities  obtaining  a domestic  water 
sujiply  from  the  stream. 

Navigation  on  the  Youghiogheuy  river  was  at  one  time  imjiroved 
by  the  construction  of  dams  and  locks  from  McKeesjiort,  at  its 
mouth,  to  West  Newton,  11)  miles  above.  Since  18G8,  however,  this 
navigation  has  been  abandoned,  and  all  dams  and  locks  removed 
from  the  river. 

The  mean  annual  pi ecijiitation  over  the  lower  portion  of  this 
watershed  is  from  35  to  40  inches,  the  central  portion  from  45  to 
50  inches,  while  the  iijiper  portion  is  subject  to  a rainfall  of  from 
40  to  45  inches. 

The  dischai  ge  has  been  nu'asured  at  Friendsville,  Md.,  Confluence, 
Pa.,  and  at  Connellsville,  Pa.,  since  August  17,  1898,  September  15, 
1904,  and  July  22,  1908,  respectively,  the  former,  however,  being 
discontinued  on  December  31,  1904. 


OHIO  BASIN— STATION  NO.  22. 

YOUGHIOGHENY  RIVER  AT  CONFLUENCE,  PA. 


OESCKIPTION  OF  STATION. 

LOCATION — On  the  highway  bridge  about  one-half  mile  from  the 
P>.  & O.  Railroad  Station,  at  Confluence,  Somerset  Co. 

liECORDS  AVx-VlLABLE — Discharge  complete  from  Sept.  15, 
1904,  to  December  31,  1913. 

DRAINAGE  AREA — 435  square  miles. 

GAGE — A standaid  chain  gage  is  fastened  to  the  downstream 
handrail  of  tin'  bridge.  The  elevation  of  zero  is  arbitrary.  The 
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lengtli  of  chain  from  flie  hottom  of  the  weight  to  the  marker  it? 
23.22  feet.  I'ench  Mark  Xo.  1 is  a cross  on  head  of  rivet  in  bedjdate 
at  right  abutment  on  downstream  side;  elevation  20.53  feet  above 
gage  datum.  I’ench  Mark  No.  2 is  a cross  on  lower  chord  of  l)iidg'e 
under  the  gage  box;  elevation  20.28  feet  abo\e  gage  datum.  The 
gage  is  read  once  daily  by  Lloyd  L.  Mountain. 

DTSCHAltGE  MEASUKEMENTR— Taken  from  the  ugstream  side 
of  the  bridge.  The  initial  point  for  .soundings  is  center  of  bridge 
pin  over  right  abutment  on  upstream  side  of  bridge. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  200  feet  and  500  feet  respectively.  The  right  bank  is  high  and 
not  subject  to  overflow.  Tlie  left  bank  is  low,  clean,  and  overflows 
during  high  water.  The  bed  is  rocky,  and  there  are  two  channels  at 
all  stages. 

REMAKKS — Tliere  is  a small  cobblestone  dam  d to  0 inches  high 
under  the  bridge. 


DISCHARGE  MEASUREMENTS  OF  YOUGHIOGHENY  RIVER,  AT  CON- 
FLUENCE, SOMERSET  COUNTY,  PA. 

(Drainage  area  4,13  square  miles.) 


No. 

Date. 

Hydrographer. 

Width. 

Area  of  section,  j 

Mean  velocity. 

Gage  lieigUt. 

Discharge. 

Remarks. 

22 

1913 

Aug.  12 

Boebringer,  

191 

Sq. 

It. 

141 

Feet. 

1.93 

Sec. 

ft. 

1.11 

Wading  msmt. 

268 


DISCHARGE  TABLE  FUR  YOUGFHOGHENY  RIVER,  AT 
SOMERSET  COUNTY,  FROM  JAN.  I,  1913. 


CONFLUENCE, 


Gage  height.  ! 

i 

r 

Ij 

Discharge.  ' 

Gage  height. 

Discharge.  j 

1 

1 

1 

Gage  height.  | 

Discharge. 

Gage  height. 

' 1 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

1.10 

10 

.10 

1950 

.10 

6090 

.10 

10290 

.10 

14490 

.20 

15 

.20 

2070 

.20 

6230 

.20 

10430 

.20 

14630 

.30 

25 

.30 

2190 

.30 

6370 

.30 

10G70 

.30 

14770 

.40 

40 

.40 

2320 

.40 

6510 

.40 

10710 

.40 

14910 

.50 

55 

.50 

2450 

.50 

6650 

.50 

losr.o 

.50 

15050 

.60 

75 

.60 

2590 

.GO 

6790 

.60 

10990 

.60 

15190 

.70 

95 

.70 

2730 

.70 

6930 

.70 

11130 

.70 

■15330 

.80 

120 

.80 

2S70 

.80 

7070 

.80 

11270 

.80 

15470 

.90 

150 

.90’ 

3010 

.90 

7210 

.90 

11410 

.90 

15610 

2.00 

ISO 

5.00 

3150 

SM 

7350 

11.00 

11550 

14.00 

15750 

.10 

220 

.10 

3290 

.10 

7490 

.10 

U690 

.10 

15890 

.20 

270 

.20 

.3430 

.20 

7630 

.20 

11830 

.20 

16030 

.30 

320 

.30 

3570 

.30 

7770 

.30 

11070 

.30 

16170 

.40 

380 

.40 

3710 

.40 

7910 

.40 

12110 

.40 

16310 

.50 

450 

.50 

3850 

.50 

8020 

.50 

12250 

.50 

16450 

.00 

520 

.60 

3990 

.60 

8190 

.60 

12390 

.60 

16590 

.70 

590 

.70 

4130 

.70 

8330 

.70 

12530 

.70 

16730 

.80 

670 

.80 

4270 

.80 

8470 

.80 

12670 

.80 

16870 

.90 

750 

.90 

4410 

.90 

8610 

.90 

12810 

.90 

17010 

3.00 

840 

6.00 

4550 

9.00 

8750 

12.00 

12950 

15.00 

17150 

.10 

930 

.10 

4690 

.10 

8890 

.10 

13090 

.10 

17290 

.20 

1020 

.20 

4830 

.20 

9630 

.20 

13230 

.20 

17430 

.30 

1110 

.30 

4970 

.30 

9170 

.30 

13370 

.30 

17570 

.40 

1210 

.40 

5110 

.40 

9310 

.40 

13510 

.40 

17710 

.50 

1310 

.50 

5250 

.50 

9450 

.50 

13650 

.50 

17g'0 

.60 

1410 

.60 

5300 

.60 

9590 

.60 

13790 

.60 

17990 

.70 

1510 

.70 

5530 

.70 

9730 

.70 

13930 

.70 

18130 

.80 

1610 

.80 

5670 

.80 

9870 

.80 

14070 

.80 

18270 

.90 

1720 

.90 

5810 

.90 

10010 

.90 

14210 

.90 

18410 

4.00 

1830 

7.00 

5950 

10.00 

10150 

13.00 

14350 

Note. — Curve  below  0.0  feet  was  cban.cred  on  account  of  2 measurements  made  in  1912-13;  above 
6.0  feet  it  is  coincident  with  that  formerly  used. 


DAILY  iMEAN  (JA(Jl'niIOI(JHTS  AND  DISCHARGES  OF  YOUGIIKXJIIIONY  RIVER,  AT  CONFLUENCE,  SOMERSET  CO.,  PA. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  YOUGHIOGHENY  RIVER,  AT 
CONFLUENCE,  SOMERSET  COUNTY,  PA. 

(Drabnuje  area  JiSS  S(inarc  miles.) 


Discharge  in  SecoiiJ-fcet. 


Kuu-oll. 


MOX'I'II. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

i:ii3. 

Jnmiiirv 

12500 

ino 

3350 

7.701 

8.878 

Fchnia  rv,  

1610 

555 

1030 

2.368 

2.466 

March 

5600 

630 

1d50 

3.563 

4.108 

April,  

2400 

527 

lOGO 

2.437 

2.719 

May 

7640 

as7 

I860 

4.270 

4.930 

.fuiie 

2900 

255 

732 

1.683 

1.S78 

July,  

IbSO 

20S 

441 

1.014 

1.169 

August,  

4 04 

49 

139 

0.320 

0.369 

S(*j>tpmbcr 

32 

86 

0.198 

0.221 

( ictolicr 

5250 

120 

803 

1.846 

2.128 

November.  

10500 

47S 

2210 

5.080 

5.668 

Deoeniber,  

2050 

401 

949 

2.182 

2.515 

The  year 

12500 

32 

IISO 

2.722 

37.049 

CASSELMAN  RIVER. 


DESCRIPTION  OF  BASIN. 

Tlie  Casseliiian  i-iver,  (lie  largest  trihiiiaiy  of  tlie  Yoiigliioglieny 
1 her,  (Trains  an  area  of  a])j;ioxinia(ely  .578  sqtiaie  miles,  of  which 
4S0  lie  in  1‘enn.sylvania  and  !)S  in  Mainland.  Rising  in  two  brandies, 
tlie  North  and  the  South,  in  (iarrett  county,  Maryland,  which  join  in 
(he  above  county  about  four  miles  sonth  of  the  Mason  and  Dixon 
line,  the  stream  flows  noi theasterly  into  Pennsylvania  at  Meyeis- 
dale,  Somerset  comity,  where  it  tnins  northwesterly  to  Rockwood 
and  thence  sonlliwe.sterly  to  the  Yongiiioglieny  river,  at  Continence, 
Somerset  county.  Pa.  The  North  and  South  Branches  respectively, 
are  13  and  S miles  long,  and  the  main  river,  from  their  junction  to 
its  mouth,  is  23  miles  in  length.  Its  course  through  Maiyland  and 
the  southern  ]»art  of  Sommset  county,  l*a.,  lies  through  a fertile, 
rolling  valley,  between  Negro  and  Meadow  mountaims,  whose  aver- 
age width  is  about  six  miles.  From  IMeyersdale  to  its  mouth,  the 
course  of  the  stream  becomes  moie  contined,  and  the  valley  is  steeji 
and  grows  deeper  toward  its  mouth.  This  river  has  a lajiid  fall 
throughout  practically  its  entire  length.  The  principal  tributary 
is  Laurel  Hill  creek,  which  enters  tlie  liver  just  above  its  contluence 
with  the  Youghiogheny  river.  The  valleys  are  largely  under  culti- 
vation, while  the  hillsides  and  mountain  tops  are  covered  evith  second 
gi'owth  timber. 


(JnsiiiK  Stnticiii  on  O.-issilmau  River,  at  Markleton. 
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Tlieie  are  iiiiineioiis  siua'i  boioughs  and  \iliage  '.  in  this  drainage 
basin.  Eitnininous  coal  is  being  extensively  mined,  and  with  farm- 
ing, is  the  jaincipal  industry.  The  drainage  basin  has  been  virtually 
deforested,  hut  is  rapidly  being  covered  with  second  growth.  A few 
of  the  tribu.aiies  of  the  Casselman  ri^ei•  are  used  as  sources  for 
domestic  supply. 

The  mean  annual  pi  ecipitation  over  this  waterslied  is  between  40 
and  45  inches. 

The  discharge  has  been  measured  from  September  15th,  lOCi, 
to  Airgust  11,  1013  at  Confluence,  aborrt  one  mile  al)ove  the  mouth, 
and  since  August  25,  1013,  at  Markleton,  Somerset  county. 


OHIO  BASIN— STATION  NO.  23. 


CASSELMAN  RIVER  AT  MARKLETON,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  two  span,  through-truss,  highway  bridge,  at  B 
& O.  Railroad  Station,  Markleton,  Somerset  county. 

RECORDS  AVAILABLE — Discharge  measurenrents  and  gage 
heights  from  August  25,  to  December  31,  1013. 

DRAINAGE  AREA — 3G5  square  miles. 

GAGE — A chain  gage  is  fastened  on  the  downstream  handrail  of 
the  bridge.  The  elevation  of  zero  is  arbitrary.  The  length  of  chain 
from  the  bottom  of  the  weight  to  the  marker  is  23. G6  feet.  Bench 
Mark  No.  1 is  the  outer  downstream  corner  of  right  bridge  seat ; 
elevation  20.25  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  C.  R.  Sanders. 

DISf^ARGE  MEASUREMENTS— Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  the  center  of 
bridge  pin,  right  abutmeirt,  downstream  side. 

CHANNEL — The  channel  is  straight  above  and  below  the  station 
for  1,200  feet  and  1,500  feet  respectively.  Both  banks  are  high  and 
not  subject  to  overflow.  Tlie  bed  is  composed  of  gravel  and  boulders. 


DISCIiAROE  MEASUREMENTS  OF  CASSELMAN  RIVER,  AT  MARKLE- 
TON,  SOMERSET  COUNTY,  PA. 

(Drainage  area  SOJ  square  miles.) 


No. 

Date. 

Hydrographer. 

i 

! Area  of  section. 

Mean  velocity. 

■ 

Gage  lieiglit. 

Discharge.  i 

i 1 

Remarks. 

1 

1S13 

Aug.  13 

Boebl’inger,  

Poet. 

1(>0 

Sq. 

ft. 

314 

Ft. 

per 

sec. 

0.75 

Feet. 

2. SO 

Sec. 

ft. 

235 

0.6  msmt. 

DAILY  .MEAN  GAGE  IIETOHTS  OF  CASSEL:MAN  RIVER,  AT  MARKLE- 
TON,  S<.)MERSET  COUNTY,  PA. 


1913.  AUG. 

i 


UAT.  G.  H. 


1 


3 

4 


6 

3 

9 

10 


12’  

13’  

14  

17,  

17’  

iq  

^ 

O--)' 

oT  . 

2.06 

26 

27 

2.00 

2.00 

1.90 



29;  

30  

1.95 

1.95 

31 

2.00 

SEPT. 

OGT. 

NOV. 

DEC. 

G.  H. 

G.  H. 

G.  H. 

G.  H. 

1.90 

2.10 

3.90 

3.10 

1.90 

2.0s 

3.35 

3.10 

1.90 

2.02 

3.00 

3.10 

1.90 

2.00 

2.00 

3.10 

1.90 

2.00 

2.00 

3.10 

1.90 

2. CO 

2.00 

3.10 

1.90 

2. CO 

2.00 

3.10 

2.90 

2.25 

2.00 

3.10 

2.00 

2.50 

2.95 

3.10 

2.00 

2.50 

3.00 

3.00 

1.90 

2.. 50 

3.01 

3.03 

1.90 

2.50 

4. CO 

3.35 

l.SO 

2.50 

4.90 

3.3.5 

1.90 

2.50 

4.90 

3.40 

1.91 

2.50 

4.90 

3.30 

1.90 

2.50 

4.91 

3.20 

1.90 

2.50 

4.00 

3.15 

1.90 

2.50 

2.95 

3.20 

1.90 

2.50 

2.90 

3.10 

1.90 

2.50 

2.90 

2.90 

1.90 

2.52 

2.90 

3.15 

2.01 

2.51 

2.90 

3.10 

2.00 

2.75 

2.50 

3.15 

2.00 

3.70 

2.50 

3.50 

2.00 

5.25 

2.49 

3.45 

2.92 

G.OO 

2.00 

3.70 

2.90 

6.40 

2.00 

3.40 

2.90 

5.35 

2.50 

3.25 

2.45 

4.75 

3.00 

3.40 

2.46 

4.10 

3.00 

3.40 

4.00 

3.25 

OHIO  BASIX— STATION  NO.  24. 


CASSELMAN  RIVER  AT  CONFLUENCE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATI<^N — On  highway  bridge  about  500  yards  t'roni  1>.  ic  O. 
Railroad  Station,  at  Confluence,  Somerset  county. 

RECORDS  AYAILARLE — Discharge  complete  fiom  September 
15,  1904,  to  August  11,  1913. 

DRAINAGE  AREA— 450  s(iuare  miles. 

Gx\GE — A standard  chain  gage  was  fastened  to  the  upstream  hand- 
rail. The  elevation  of  zero  is  arbitiary.  The  length  of  cliain  from 
the  bottom  of  the  weight  to  tl:e  marker  was  21.40  feet.  Bench  51a' k 
No.  1 is  a chisel  draft  mai'ked  with  paint  on  the  right  abutment  on 
tlie  downstream  side;  elevation  17.88  feet  above  gage  datum.  Bench 
5Iark  No.  2 is  a cross  on  top  of  lower  chord  of  bridge  near  gage: 
elevation  18.61  feet  above  gage  datum.  The  gage  was  read  once 
daily  by  Lloyd  L.  ilountain. 

DISCHARGE  5IEASrRE5IENTS— Taken  from  the  upstream  side 
of  the  bridge.  The  initial  point  for  soundings  is  center  of  bridge 
pin,  over  right  abutment  on  upstream  side. 

CHANNEL — The  channel  aliove  and  below  the  station  is  straight 
for  200  feet  and  500  feet  respectively.  The  riglit  bank  is  high  and 
not  suljject  to  over  How.  The  left  haidc  is  low  and  subject  to  overllo  v 
during  extreme  high  stages.  The  bed  is  composed  of  boulders,  with 
some  vegetation.  Thei-e  are  two  channels  at  all  stages,  as  well  as 
a swift  velocity  under  the  biidge. 

RE5IARKS — Station  discontinued  on  August  11,  1913,  and  re- 
c.stablished  at  5Iarkleton,  Somerset  county. 


DISCHARGE  TABLE  FOR  CASSELMAN  RIVER,  AT  CONFLUENCE,  SOM- 
ERSET COUNTY,  FROM  .IAN.  1,  1912. 


Gage  height. 

6 

to 

rt 

c 

CA 

Gage  height. 

Discharge. 

Gage  height. 

Disclia  rge. 

1 

1 

1 

■i-i 

:c 

’o 

o 

a 

Discharge. 

. 

'o 

O 

77 

Discharge. 

Feet. 

See. -ft. 

Feet. 

Sec. -ft. 

Feet. 

See. -ft. 

Feet. 

Sec. -ft. 

Feet. 

See. -ft. 

1.30 

8 

2.00 

220 

.70 

7S0 

.40 

1495 

.10 

2300 

.40 

20 

.10 

280 

.80 

.50 

1605 

.20 

2420 

.50 

37 

.20 

350 

.90 

870 

.60 

1720 

.30 

2540 

.60 

61 

.30 

430 

3.00 

1070 

.70 

1S36 

.40 

2660 

.70 

93 

.40 

510 

.10 

1175  : 

.80 

1950 

.50 

2785 

.SO 

130 

.50 

600 

.20 

12S0 

.90 

2065 

.60 

2910 

.90 

170 

.60 

690 

.30 

13S3 

4. CO 

21S0 

.70 

3035 

274 


BACKWATER  DISCHARGE  TABI.E  FOR  CASSELMAN  RIVER,  AT  CON- 
FLUENCE, SOMERSET  COUNTY,  FROil  JAN.  1,  1912. 


I 

Gage  heigUt.  | 

! 

Discharge.  | 

% 

<v 

tc 

« 

O 

Discharge. 

Gage  height. 

Discharge. 

Gage  height. 

Gage  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.00 

2175 

.90 

4560 

.80 

8390 

.70 

12325 

.60 

16265 

.10 

2275 

7.00 

4680 

.90 

8525 

.80 

12465 

.70 

16400 

.20 

2370 

.10 

4800 

10.00 

8660 

.90 

12600 

.80 

16540 

.30 

2460 

.20 

4925 

.10 

8795 

13.00 

12735 

.90 

16G75 

.40 

2550 

.30 

5050 

.20 

8930 

.10 

12870 

16.00 

16810 

.50 

2630 

.40 

5170 

.30 

90o:> 

.20 

13005 

.10 

16945 

.60 

3705 

.50 

5290 

.40 

9206 

.30 

13140 

.20 

170GO 

.70 

2780 

.60 

5420' 

.50 

9340 

.40 

13280 

.30 

17215 

.80 

2850 

.70 

5545 

.60 

9475 

.50 

13415 

.40 

17355 

.90 

2920 

.80 

5675 

.70 

9610 

.60 

135j0 

.50 

l<-.90 

5.00 

2990 

.90 

5810 

.80 

9745 

.70 

13685 

.60 

17625 

.10 

3060 

8. CO 

5950 

.90 

9S80 

.80 

13820 

.70 

17760 

.20 

3125 

.10 

6080 

11.  OO’ 

10020 

.90 

13955 

.80 

1769) 

.30 

3190 

.20 

6220 

.10 

10155 

14.00 

14095 

.90 

ISCSO 

.40 

3255 

.30 

6355 

.20 

10290 

.10 

14230 

17.00 

18170 

.50 

3320 

.40 

6490 

.30 

10425 

.20 

14365 

.10 

18305 

.60 

3375 

.50 

6625 

.40 

10360 

.30 

14500 

.20 

18140 

.70 

3430 

.60’ 

6760 

.50 

10'695 

.40 

14635 

.30 

18575 

.80 

3500 

.70 

6895 

.60 

10835 

.50 

14770 

.40 

18710 

.90 

3570 

.80 

7030 

.70 

10970 

.00 

14910 

.50 

18845 

6.00 

3640 

.90 

7165 

.80 

11105 

.70 

15045 

.60 

18985 

.10 

3710 

9.00 

7300 

.90 

11240 

.80 

15180 

.70 

19120 

.20 

3780 

.10 

7435 

12.00 

nm 

.90 

15315 

.80 

19  -55 

.30 

3S75 

.20 

7575 

.10 

11:510 

15,00 

15450 

.90 

19490 

.40 

3.970 

.30 

7710 

.20 

11650 

.10 

15585 

18.00 

195215 

.50 

4080 

.40 

7845 

.30 

11785 

.20 

15725 

.10 

19660 

.60 

4200 

.50 

7980 

.40 

11920 

.30 

1.5860 

.70 

4320 

.60 

8115 

.50 

12065 

.40 

15995 

.80 

4440 

.70 

8250 

.60 

12190 

.50 

16130 

DAILY  YiEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  GASSELMAN  RIVER,  AT  CONFLUENCE,  SOMERSET  COUNTY,  PA. 
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'■'‘Station  fliscontinuod  at  Continence  and  re-established  at  Markleton  on  August  13. 


ESTIMATED  MONTHLY  DISCHARGE  OP  CASSELMAN  RIVER,  AT  CON- 
FLUENCE, SO.MERSET  COUNTY,  PA. 

(Drainage  area  J/5o  square  miles.) 


Discharge  in  Second-feet. 

Iluu-off. 

MONTH. 

Maximum. 

Minim  um. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

IDMO 

85G 

2610 

5.800 

0.687 

February,  

!^50 

31 

TOG 

1.5G9 

1.631 

March,  

tTO 

5G4 

13S0 

3.037 

3.536 

April 

2GG0 

r)b-> 

1209 

2.6G7 

2.976 

Mav 

5320 

.308 

1350 

3.000 

3.459 

June,  

1759 

301 

633 

1.407 

1.570 

July 

61S 

C7 

261 

.580 

0.669 

Station  discontinued  at  Confluence  and  re-estahlislied  Auf?usl  13  at  Markleton. 


LAUREL  HILL  CREEK. 


DESCRIPTION  OF  BASIN. 

Lauiel  Hill  creek,  in  t^omeiset  and  Fayette  counties,  tlie  principal 
tributary  of  the  Casselinaii  river,  drains  an  area  of  approximately 
12.')  sijuare  miles.  Rising  in  the  southeastern  corner  of  .Tefferson 
town.ship,  Somerset  county,  this  stream  tlows  northward  a short 
distance  and  then,  tiescrihiug  a semi-circle,  turns  soutliAvai’d  through 
a Iiillj"  farming  counti-y,  altnost  deforested  and  undeiiain  with  bitum- 
ous  coal,  to  its  mouth  at  Coniluence,  a distance  of  aliout  .30  miles. 
There  are  many  tributaries  to  this  stream,  none  of  which,  horvever, 
drain  an  area  of  more  than  seven  or  eight  square  miles,  the  water- 
shed  being  an  ap};roxiniate  parallellogram  seven  miles  in  width  and 
about  17  miles  in  lengtli.  One  borough  and  numeions  farming  vil- 
lages are  located  on  this  basin.  A few  private  water  supplies  are 
olitained  from  this  rvatershed.  ^ 

Tlte  mean  annual  precipitation  over  this  waters!) ed  is  from  40  to 
1.-)  inches. 

The  dischaige  lias  lieen  measured  from  September  15th,  1904,  to 
A-ugust  n,  1013.  at  ('oiuluence,  near  its  niGuth,  and  since  xVugust 
12,  lOl.'h  at  I'lsina,  about  3 miles  above  t!ie  mouth. 


Gaging  Station  on  Laurel  Hill  Creek  at  Ursina. 


OHIO  BASIN— STATION  NO.  25, 


LAUREL  HILL  CREEK  AT  URSINA,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  two  span,  tlirongli-truss,  highway  I)ri(:lge,  at 
IT'sina,  Somerset  comity,  2 miles  above  Continence. 

RECORDS  AVAILABLE — Discharge  measni-ements  and  gage 
heights  from  August  12,  to  iJecemher  31,  1013. 

DRAINAGE  AREA — 122  square  miles. 

GAGE — A.  chain  gage  is  fastened  to  the  upstream  handrail  of  the 
bridge.  The  elevation  of  zero  is  arbitrary.  Tlie  length  of  chain  from 
the  bottom  of  the  weight  to  the  marker  is  17.11  feet.  Bench  Mark 
No.  1 is  on  top  of  the  fourth  stone  from  the  upstream  corner  of  the 
left  abutment  in  the  0th  course  down  from  the  top;  elevation  5.475 
feet  al)ove  gage  datum.  Tlie  gage  is  lead  twice  daily  by  A.  ,1.  Case. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge,  and  by  wading.  The  initial  point  for  soundings  is 
the  face  of  the  riglit  abutment. 

CHANNEL — The  diaunel  above  and  below  the  station  is  .straight 
for  1,500  feet  and  1,000  feet  respectively.  The  right  and  left  banks 
are  high  and  not  subject  to  overtiow.  The  bed  is  composed  of  gravel 
and  stones. 


DISCHARGE  MEASUREMENTS  OF  LAUREL  HILL  CREEK,  AT  URSINA, 

SOMERSET  COUNTY,  PA. 

(Drainage  area  122  square  miles.) 


No. 

Date. 

Hydrographer. 

Area  of  section. 

Mean  velocity. 

i Gage  height. 

1 

c 

fee 

rt 

Remarks. 

1 

1913. 

Aug.  12 

Boeliringer,  

Feet. 

139 

Sq. 

ft. 

115 

Ft. 

per 

sec. 

0.70 

Feet. 

2.04 

Sec. 

1 ft- 

1 

Surf,  msrat. 

DAI  FA'  .MKAN  GA(F]3  IllOIGITTS  OF  lAURlFl/lIIT.L  CJU-FEK,  AT  URSINA, 

SGMJORSI^T  COUNTY,  PA. 


im. 


DAY. 


1, 

3, ’ 

4, 


0. 

Os, 

3, 

10. 

11. 

1 

13. 

11. 

I's 


10, 

1'. 

1^. 

J''. 

20, 


31. 

’a! 

31, 


30. 
37, 
2S. 

’A(\\ 

31. 


AUG. 

SEl-'T. 

OCT. 

NOV. 

DEC. 

(.:  H 

G II 

G II 

G II 

G II 

l.GO 

1.70 

2.40 

2.30 

1.58 

1.75 

2.30 

2.30 

! 

1.50 

2. 2o 

2.25 

2.30 

1.51 

2.15 

2.30 

2.25 

1.50 

1.90 

2.20 

2.25 

' 

1.50 

1.85 

2.20 

2.25 

1.51 

1.80 

2.12 

2.95 

1.05 

1.75 

2.15 

3.25 

1.79 

1.72 

2.50 

2.92 

1.6S 

1.70 

2.70 

2.70 

l.GO 

1.75 

2.60 

2.60 

1.00 

1.78 

2.60 

2.50 

l.GO 

1.78 

3.10 

2.45 

l.GO 

1.75 

5.20 

2.40 

1.12 

1.5S 

1.72 

4.25 

2. 38 

1.70 

1.51 

1.70 

4.65 

2.32 

1.70 

1.56 

1.62 

4.12 

2.30 

1 1.08 

1.72 

1.75 

3.35 

2.30 

1.(5 

1.90 

1.80 

3.02 

2.25 

1.G2 

l.SO 

2.70 

2.75 

2.25 

1 00 

2.02 

2.55 

2.00 

2.20 

1.00 

2.(6 

2.25 

2.50 

2.30 

i.r>s 

1.88 

2.15 

2.50 

2.40 

1.80 

1.72 

2.30 

2.35 

2.70 

1.G8 

1.70 

2.90 

2.30 

2.65 

1.00 

1.6S 

4.15 

2.30 

2.!B 

1.00 

1.65 

3.25 

2.30 

2.65 

1.00 

1.08 

2.82 

2.28 

2.50 

1.60 

1.65 

2.55 

2.35 

2.50 

1.00 

1.60 

2.55 

2.32 

2.40 

1.00 

2.52 

2.35 

OHIO  r»ASIi\~STATION  NO.  26. 


LAUREL  HILL  CREEK  AT  CONFLUENCE,  PA. 

DESCRIPTION  OF  STATION. 

LOCATION — (.)ii  liiglnvay  bridge,  near  (anneiv,  about  oue-fourtli 
mile  trom  i>.  & O.  ISiaiioii,  at  Coidlueuce,  Somerset  Co. 

liECOIiltS  AVAILAb>LE-^I  )isc*liarge  complete  from  Sej»teinber 
15,  1!HM  lo  August  1], 

DJiAlNAGP]  AREA — ILMl  .stjuaie  miles. 

GAGE — A staiidaiMl  cliaiii  gage  was  fastened  to  tlie  downstream 
bandrail.  The  elevalion  of  zero  is  arbitrary.  The  leugtli  of  cbaiu 
fiom  the  bottom  of  tlie  weight  to  the  marker  was  17.48  feet.  Bench 
Mark  No.  1 is  a cross  on  top  of  bolt  in  bedplate  of  bridge  at 


27!) 


light  abutment,  elevation  14.10  feet  above  gage  daluiu.  llench  Mark 
2Co.  2 is  a cross  on  lower  chord  of  bridge  under  gage  box;  elevation 
14.74  feet  above  gage  datum.  Tb.e  gage  was  read  once  daily  by  Lloyd 
L.  ^Mountain. 

DTSOIIAIKIE  AlEASUREMEATS— Taken  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  center  of 
bridge  pin  over  left  abutment  on  left  side  of  b;  idge. 

CTIAAAEL — The  channel  above  and  below  the  station  is  straight 
for  25  feet  and  300  feet  respectively.  The  right  liank  is  lowy  clean, 
and  subject  to  overliow  duiing  high  water.  The  left  bank  is  liigh 
and  not  subject  to  ovCi  How.  The  bed  is  comitosed  of  rough  cobble- 
stones, and  the  current  is  swift. 

TvEMARIvS — This  station  was  of  value  chielly  for  low  water  meas- 
urements, as  tlie  discharge  values  for  high  gage  readings  are  liable 
to  be  considerably  in  error  owing  to  frequent  backwater  from  the 
Youghiogheny  and  Casselman  rivers.  Station  discontinued  on  Aug- 
ust 11,  1913,  and  i-e-established  at  Ursina  on  August  12,  1913. 


DISCHARGE  TABLE  FOR  LAUREL  HILL  CREEK,  AT  CONFLUENCE, 
SOMERSET  COUNTY,  FROM  SEPT.  16,  1904  TO  AUG.  11,  1913. 


Gage  lielg'Ut. 

Discharge. 

1 

Gage  height. 

1 

Discli.arge. 

Gage  height. 

j 

Discharge. 

’wi 

'S 

o 

be 

C3 

o 

i Discharge. 

1 

Ti 

<i> 

1 

o 

c 

be 

u 

T/1 

P 

Feet. 

See.-ft. 

Feet. 

Sec. -ft. 

Feet. 

See.-ft. 

Feet. 

1 

See.-ft. 

Feet. 

See.-ft. 

1.40 

1 

.10 

95 

.80 

425 

.50 

835 

.20 

1165 

.50 

4 

.20 

ISO 

.90 

495 

.60 

885 

.30 

i;io 

.60 

8 

.30 

170 

3.00 

560 

.70 

935 

.40 

1255 

.70 

16 

.40 

DIO 

.10 

623 

.80 

985 

.50 

1295 

.so 

26 

.50 

260 

.20 

6S0 

.90 

1030 

.60 

1335 

.90 

41 

.60 

SIO 

.30 

735 

4.00 

1075 

.70 

137.-. 

2.00 

62 

.70 

365 

.40 

785 

.10 

1120 

i 

DAII.Y  JilEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  LAUREI-  HII.L  CREEK,  AT  CONFLUENCE,  SOMERSET  COUNTY,  PA, 
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2.00 

i.ao 

1.85 

l.SO 

1.75 

1.70 

1.65 

1.05 

1.65 

1.65 

1.65 

1.65 

1.65 

2.30 

2.45 

2.35 

2.20 

2.15 

2.15 

2.05 

2.00 

2.00 

1.95 

1.30 

2.05 

1.95 

1.85 

1.80 

1.75 

1.70 

1.70 
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ill  ftase  Iieishts  ahove  4-7  feet  subject  to  backwater,  therefore  no  discharge  above  this  gage  height  has  been  published.  ‘Station  discontinued  at  Confluence 
tablished  August  12  at  Ursina. 
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ESTIMATED  MONTHLY  DISCHAROE  OF  LAUREL  HILL  CREEK,  AT 
CONFLUENCE,  SOMERSET  COUNTY,  FA. 

(Drainage  area  120  square  miles  j 


Discharge  in  Second-feet. 


Kun-off. 


MONTH. 


Maximum. 


Minimum. 


Mean. 


Second-feet 

per  square  Depth  in 
mile.  inches. 


January. 
February, 
March,  .. 
April,  .. 

May 

June 

July,  


1913. 


940 

925 

554 


290 

116 

270 

142 

307 

2.437 

2.53S 

399 

(Ji 

- 1 

3.534 

106 

40 

12 

169 

57 

1.341 

0.453 

1.416 

0.522 

Note — All  gage  heights  above  4-7  feet  subject  to  backwater,  therefore  no  discharge  above  this 
gage  height  has  been  published.  Station  discontinued  at  Coiilluence  and  re-established  August  12, 
at  Ursina. 


OHIO  HASIN— STATION  NO.  27. 


YOUGHIOGHENY  RIVER  AT  CONNELLSVILLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATIOY — On  tn  o S])an,  steel,  tin  on gb- truss,  liiglnvay  bridge 
from  Counellsville  to  New  Haven,  Fayette  eonnty,  l*a. 

RECORDS  AAa\ILABLE — Discliarge  complete  from  duly  22, 
1908,  to  Deceinber  dl,  1918. 

DRAINAGE  ARIDI— 1,820  square  miles. 

GAGE — A standard  diain  gage  is  bolted  to  the  downstream  band- 
rail  on  tbe  New  Haven  si»an.  Tbe  elevation  of  zero  is  800.181  feet 
above  mean  sea  level.  Tbe  length  of  chain  from  tbe  bottom  of  tbe 
weight  to  tbe  marker  is  31.20  feet.  Bench  Mark  No.  1 is  a chiseled 
point  on  projecting  stone  in  retaining  wall  on  New  Haven  si<le,  be- 
low bridge;  lowest  stone  at  point,  ‘'B.  M.”  chiseled  into  stone  above; 
elevation  801.050  feet  above  mean  sea  level.  Bench  Mark  No.  2 is 
IT.  S.  G.  S.  bronze  tablet  on  upstream  end  of  ])ier  of  highway  bridge; 
pier  between  B.  & O.  Railroad  tracks;  elevation  881.080  feet  above 
mean  sea  level.  The  gage  is  read  twice  daily  by  D.  H.  Flick. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge.  At  extreme  low  water  by  wading  at  a section 
000  feet  above  B.  &:  O.  pumping  station,  which  is  situated  on  the 
right  bank  about  one  mile  above  the  bridge.  The  initial  point  tor 
soundings  in  lirst  span  is  point  on  downstream  handrail  directly 
above  face  of  concrete  retaining  wall  at  B.  A-  ().  tracks.  In  second 
span  it  is  a bend  in  handrail  over  second  pier. 
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('HAN2^EI./ — Tlie  c-li:inncl  is  straight  for  oiie-half  mile  above  tlie 
station,  vitli  a ritlle  GOO  feet  upstream.  The  channel  below  the  sta- 
tion is  straiglit  for  GOO  feet  a railroad  bridge  crossing  the  stream 
about  500  feet  downstream.  The  right  bank  is  high  and  not  subject 
to  overflow  on  account  of  the  B.  & O.  tiacks  and  retaining  wall 
along  this  side.  The  left  bank  is  high  and  not  subject  to  overflow. 
The  be«l  is  conq  osed  of  rocks,  gravel  and  mini. 


DISCHARGE  MEASURE.AIENTS  OF  YOUGHIOGHENY  RIVER,  AT  C'ON- 
NEELSVIELE,  FAYETTE  COUNTY,  PA. 

( Drainage  area  1330  square  niiles.) 


No. 

Date. 

Hydrographer. 

5 

I 

Area  of  section.  ■ 

1 

Mean  Telocity. 

Gage  height.  | 

6 

a 

rt 

s: 

o 

yj 

5 

Kemarks. 

Ft. 

Fuet. 

S.J. 

per 

Feet. 

Sec. 

1913. 

1 

ft. 

.sec. 

ft. 

17 

Aujr.  15 

Boebringor 241 

Si3 

9.70 

1.52 

577 

0.6  msmt. 

DISCHARGE  TABLE  FoR  YOUGHIOGHENY  RIV'ER,  AT  CONNELLS- 
VILLE,  FAYETTE  COUNTY,  FROJI  JULY  22,  1908. 


li 

" 1 

il  1 

1 

! J 

1 Discharge.  ' 

! 1 

o 

c 

fcfi 

d 

O 

Discharge.  jl 

I 

--  - 

i 

Gage  height.  | 

Discharge. 

jq 

'5 

0) 

d 

O 

1 

II 

1 

Discharge.  jl 

11 

sa 

u 

.q 

u 

c3 

O 

Discharge. 

Feet. 

Sec-ft. 

Feet. 

Sec-ft. 

Feet. 

Sec-ft. 

Feet. 

Sec-ft. 

Feet. 

Sec-ft. 

.10 

10  ! 

.70 

1715 

.40 

6590 

.10 

14530 

80 

25000 

.20 

20  , 

.80 

1855 

.50 

6820 

.20 

14S60 

.90 

2S440 

.30 

35  [ 

.90 

2000 

.60 

7060 

.30 

45200 

11.00 

25880 

.40 

^ ! 

3.00 

2145 

.70 

7280 

.40 

15550 

.10 

26320 

.50 

75 

.10 

2306 

.80 

7520 

.50 

15920 

.20 

26760 

.60 

100  ; 

.20 

2470 

.90 

7780 

.60 

16290 

.30 

27200 

.70 

130  ! 

.30 

2640 

6.00 

8040 

.70 

16660 

.40 

27650 

.80 

160  1 

.40 

2810 

.10 

8300 

.80 

17030 

.50 

28100 

.90 

200  ! 

.50 

2980 

.20 

8580 

.90 

17400 

.60 

28550 

1.00 

250  i 

.60 

3150 

.30 

8S60 

9.00 

17770 

70 

29000 

.10 

300 

.70 

3325 

.40 

9150 

.10 

18440 

.80 

29470 

.20 

350  I 

.80 

3500 

.50 

9450 

.20 

18510 

.90 

29960 

.30 

410  I 

.90 

3680 

.60 

9750 

.30 

18890 

12.00 

30150 

.40 

4i5 

4.00 

3860 

.70 

lOOob 

.40 

19270 

.10 

30950 

.50 

545 

.10 

4040 

.80 

10360 

.50 

19650 

.20 

31450 

.60 

615 

.20 

4220 

.90 

10665 

.60 

20040 

.30 

31950 

.70 

690 

.30 

4400 

7.00 

10970 

.70 

20440 

.40 

32150 

.80 

770 

.40 

4580 

.10 

11280 

.80 

20840 

.50 

32960 

.90 

Sod 

.50 

4770 

.20 

11590 

.90 

21240 

.60 

33500 

2.00 

050 

.60 

4960 

.30 

11910 

10.00 

21640 

.70 

34050 

.10 

1045 

.70 

5155 

.40 

12230 

.10 

22040 

.80 

34600 

.20 

1145 

.80 

5350 

.50 

12550 

.20 

22450 

.90 

35150 

.30 

12.'0 

.90 

5545 

.60 

12880 

.30 

22S60 

13.00 

35700 

.40 

1360 

5.00 

5740 

.70 

13210 

.40 

2S270 

.10 

36300 

.50 

1470 

.10 

5yb0 

.80 

13540 

.50 

23690 

.20 

36850 

.60 

1590 

.20 

6160 

.90 

13870 

.60 

24120 

.30 

6370 

8.00 

14200 

.70 

24560 

DAir.Y  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  YOUGHIOGHENY  RIVER,  AT  CONNELLSVILLE,  FAYETTE 

COUNTY,  PA. 
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ESTI.MATED  MONTHLY  DISCHARGE  OF  YOUGHIOGHENY  RIVER,  AT 
CONNELLS VILLE,  FAYETTE  COUNTY,  PA. 

(Drainage  area  1320  square  miles.) 


Discharge  iu  Secoud-feet. 

Kuu-off. 

MONTH. 

Maximum. 

Miuimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

JanuaiT 

February 

»3SSOO 

2780 

8680 

6.576 

7.581 

5.')S0 

1360 

2470 

1.871 

1.948 

March,  

17909 

13G0 

4070 

3.083 

3.554 

.^pril,  

GICO 

1240 

3070 

2.326 

2.595 

May,  

17400 

675 

4190 

3.174 

3.659 

June 

94.50 

510 

1940 

1.470 

1.640 

July 

2980 

462 

1020 

0.773 

0.891 

August,  

706 

88 

2S5 

0.216 

0.249 

SfptemVier,  

09S 

33 

214 

0.162 

0.181 

C)clober,  

13200 

145 

1760 

1.333 

1.537 

Xovoinber,  

23300 

770 

4940 

3.742 

4.175 

December 

5740 

1140 

2420 

1.833 

2.113 

The  year.  

*38800 

32 

2920 

2.213 

30.123 

»Estiinalecl. 


TURTLE  CREEK. 


DESCRIPTION  OF  UASIN. 

Turtle  ereek,  a ti-il)utai'y  of  the  Mouongahela  river  iu  Allegheny 
aud  We.stiuorelaiid  eouiities.  drains  an  area  of  ap])ioxiinately  145 
s(piare  miles.  Itising  in  the  western  part  of  Westmoreland  county, 
it  tlows  iu  a southwesterly  direction  along  the  Allegheny  county 
line  to  wluue  it  is  joined  by  its  largest  tributary,  Ilrusli  creek,  and 
thence  thiough  Allegheny  county  to  its  moutli,  jnst  above  Braddock 
borough,  a total  distance  of  about  20  miles.  The  basin  is  fan-shaped 
and  the  aiea  drained  is  a rolling,  agricultural  country,  only  seven 
per  cent,  being  forested,  the  upper  section  being  entirely  devote<l 
to  farming,  \\hereas  the  lower  section,  along  the  valley,  is  congested 
by  raili'oads  aud  industrial  establishments.  The  entire  watershed  is 
densely  inhabited,  many  large  and  prosperous  boroughs  lying  along 
the  stream.  This  stream  rises  at  an  elevation  of  ap})roximately  750 
feet,  making  the  average  slope  about  25  feet  per  mile,  but  there  are 
numerous  sti-etches  of  this  streaui  which  are  flat,  showing  only  a 
slope  of  from  5 to  9 feet  per  ]uile.  In  the  lower  section  the  channel  is 
tilled  to  a considerable  depth  Avith  silt.  Only  one  boroirgh  receives 
a domestic  AA’ater  suitply  from  a triluitary  of  Turtle  creelc,  althougli 
many  mannfacturing  establishments  use  the  Avater  for  iudustrial 
purposes. 
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The  mean  annual  preciihtation  over  this  waterslied  is  fioni  35 
to  40  inches. 

The  discharge  lias  been  measured  since  Decemlier  1st,  1007.  at  East 
IMttsburgli,  about  14  miles  aliove  the  mouth. 


OHIO  BASIN— STATION  NO.  28. 


TURTLE  CREEK  AT  EAST  PITTSBURGH,  PA. 


DESCRIPTION  OF  STATION. 

LOCATTdX — On  Cable  Avenue  Viaduct  from  Pennsylvania  Rail- 
road Depot  to  Westinghouse  Electi  ic  & Mfg.  Co.,  East  Pittsburgh, 
Pa. 

RECORDS  AVAILABLE — Discharge  complete  from  December  1st, 
1007,  to  December  31.  1013. 

DRAINAGE  AREA — 145  square  miles. 

GAGE — A chain  gage  is  attaclied  to  the  outer  side  of  the  down- 
stream handrail.  The  elevation  of  zero  is  722. 8S  feet  above  mean 
sea  level.  The  length  of  chain  from  the  bottom  of  the  weight  to 
the  marker  is  40.27  feet.  Bench  Mark  No.  1 is  on  top  of  right  abut- 
ment, downstream  corner,  elevation  740.03  feet  above  mean  sea  level. 
The  gage  is  read  twice  daily  by  an  em]doyee  of  the  Westinghouse 
Electric  and  Mfg.  Co. 

DlSCnARtlE  MEAST'REMENTS — Taken  from  the  downstream 
side  of  the  Cable  Avenue  Viaduct.  The  initial  point  for  soundings 
is  a point  on  the  downstream  handrail  directly  above  top  e<lge  of  cop- 
ing of  left  biddge  seat. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
foi-  1,000  feet,  being  walled  in  on  both  sides.  There  is  a low  dam 
about  200  feet  downstream  from  the  In-idge.  Both  banks  are  high 
and  do  not  overflow  except  in  high  backwater  floods  from  the  Monon- 
gahela  river.  The  bed  is  of  gravel  and  muddy  clay. 

REMARKS — This  statioir  is  within  leach  of  backwater  floods  from 
the  5fonongahela  rivcw. 
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DISCHAKGl':  MEASUREMENTS  OF  TURTLE  CREEK,  AT  EAST  RITTS- 
r.UR(iH,  ALLEGHENY  COUNTY,  PA. 

(Drainage  area  l.'jO  square  miles.) 


No.  : Date. 


1913. 

14  I Au^'.  15 


Ilydrographer. 

Widtli. 

Area  of  section. 

Mean  Telocity. 

Gage  height. 

Discharge. 

Remarks. 

Ft. 

?eet. 

Sq. 

per 

Feet. 

Sec. 

ft. 

sec. 

It. 

Bocbringer 

40 

31 

0.74 

0.84 

23 

Wading  msmt. 

DISCHARGE 


TABLE  FOR  TURTLE  CREEK,  AT  EAST  PITTSBURGH, 
ALLEGHENY  COUNTY,  FROM  DEC.  1,  1907. 
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a> 

cs 
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O 

w 
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! 

1 

Discharge.  | 

1 

Tf 

'it. 

1 5 

1 

Discharge. 

*3 

.a 

a) 

tfl 

! ^ 

Discharge. 

Gage  height. 

! 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

Feet. 

Sec.-ft. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.00 

.20 

315 

.40 

1235 

.60 

2730 

.80 

5010 

.10 

.30 

315 

.50 

1290 

.70 

2820 

.90 

6120 

.20 

10 

.40 

380 

.60 

1345 

.80 

29: 0 

9.00 

5230 

.30. 

11 

.50 

415 

.70 

MOD 

.90 

3000 

.10 

5335 

.40 

12 

.60 

450 

.80 

1455 

7.00 

3100 

.20 

5440 

.50 

15 

.70 

4S5 

.90 

1510 

.10 

32CO 

.30 

o54b 

.60 

19  1 

.80 

520 

5.00 

1570 

.20 

3300 

.40 

5655 

.70 

24 

.90 

555 

.10 

1630 

.30 

3406 

.50 

5765 

.SO 

30  1 

3.00 

595 

.20 

1690 

.40 

3510 

.60 

5875 

.90 

37 

.10 

635 

.30 

1750 

.50 

3615 

.70 

5985 

1.00 

45  ! 

.20 

675 

.40 

1810 

.60 

37K 

.80 

6095 

.10 

60 

.30 

715 

.50 

1875 

.70 

3835 

.90 

6200 

.20 

75 

.40 

755 

.60 

1940 

.80 

3945 

10.00 

6305 

.30 

90 

.50 

800 

.70 

2606 

.90 

4055 

.10 

6410 

.40 

110 

.60 

845 

.80 

£075 

8.00 

4165 

.20 

6blb 

.50 

130 

.70 

890 

.90 

2150 

.10 

4270 

.30 

6620 

.00 

150 

.80 

935 

6.00 

2225 

.20 

4375 

.40 

6725 

.70 

175 

.90 

980 

.10 

2300 

.30 

4480 

.50 

6830 

.80 

200 

4.00 

1025  1 

.20 

2380 

.40 

4585 

.90 

225 

.10 

1075  1 

.30 

2465 

.50 

4690 

2. CO 

255 

.20 

1125 

.40 

2550 

.60 

4795 

.10 

285 

.30 

iiso  ; 

.50 

2040 

.70 

4coa 

1 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  TURTLE  CREEK,  AT  EAST  PITTSBURGH,  ALLEGHENY  CO.,  PA. 
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liackwator  from  Monongalicla  River  iind  discliarge  estimated. 
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ESTLMATEI)  .MOXTHIA'  DISCHARCJE  OF  TURTIJi:  CREEK,  AT  EAST 
PITTS BUK(5 FI,  ALLEGHENY  COUNTY,  PA. 

(Drainage  urea  l.\o  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Kuii-off. 

Maxiiiuira. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

January 

5460 

155 

922 

6.359 

7.331 

February 

S4o 

63 

158 

1.090 

1.135 

Maxell 

4160 

82 

456 

3.145 

3.626 

April,  

4Sj 

75 

120 

0.828 

0.924 

May,  

188 

37 

82 

0.566 

0.653 

June,  

240 

10 

70 

0.483 

0.5.39 

July 

188 

IG 

68 

0.469 

0.541 

Aiipust 

599 

23 

135 

0.931 

1.073 

September 

240 

10 

Go 

0.44S 

0,600 

October 

. ISS 

34 

76 

0.524 

0.604 

N(^veInbel^  

1810 

60 

321 

2.214 

2.470 

IkHomber 

380 

155 

239 

1.64S 

1.900 

The  ye-ar,  

54G0 

10 

226 

1.559 

21.296 

SHENANGO  RIVER. 


DESCRIPTION  OF  BASIN. 

Tlie  Slieiiango  viver,  Avliich  forms,  Y'itli  tlie  Malioiiiiig  river,  at  a 
about  r>  miles  sonfli  of  Xew  Castle,  Lawrence  county,  tlie  Bea- 
\er  river,  rises  in  Ibe  soutliwestern  part  of  Crawford  comity,  Penn- 
sylvania, about  5 miles  southeast  of  Conneant  Lake,  in  tlie  Pyniatun- 
iiig  Swaniji.  The  general  course  of  the  stream  is  southerly  with  nn- 
merons  large  sweeps  to  the  east  and  west,  crossing  once  for  a short 
distance  info  Ohio  but  immediately  returning  into  Pennsylvania. 
The  total  length  from  the  head  of  Pymatnning  Swamp  to  the  junc- 
tion with  the  Mahoning  river  is  ajiproximately  80  miles  and  the 
drainage  area  above  the  month  is  1,080  square  mile.s,  of  which  793 
are  in  Pennsylvania. 

The  main  tributaries  of  the  stream  are  the  Little  Shenango,  which 
joins  it  at  Greenville,  from  the  east;  I’ymatnning  creek,  from  the 
west,  just  above  Sharpsville;  Big  Yankee  run,  from  the  west  at 
South  Sharon;  Deer  creek  from  the  west  just  below  Pulaski;  and 
Xeshannock  creek,  from  the  east  at  New  Castle,  the  latter  being  by 
far  the  largest,  draining  apjnoximately  243  square  miles. 

The  upper  {lortion  of  the  water.shed  lies  within  the  once  glaciated 
area  and  the  main  river  and  its  major  tributaries  all  find  their 
sources  in  extensive  swamp  areas,  while  their  valleys  are  broad  and 
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Hat.  De.sceraling’  the  iiiaiu  stream,  liovrever,  the  valley  l)ecomes  inoie 
narrow  and  the  hillsides  nioie  abrnpt  until  near  the  mouth  the  val- 
ley again  becomes  wide  and  tiat.  A large  portion  of  the  watershed 
is  under  cultivation  and  the  timber  ateas,  except  in  the  swami)s, 
are  not  extensive. 

The  slope  of  the  stream  through  the  swamp,  for  the  lirst  20  miles 
of  its  course,  is  at  app]  oximately  2 feet  per  mile,  becoming  a little 
more  rapid  as  it  descends,  its  fall  through  Mercer  county  being 
about  3 feet  per  mile.  The  total  .slope  from  its  source  in  l*ymatun- 
ing  Swamp,  at  elevation  about  1,020,  to  its  mouth,  at  elevation  aliou 
760,  is  260  feet,  or  3.25  feet  per  mile. 

From  Greenville  northward  the  watershed  is  not  thickly  inhabited, 
but  soutliwaid  from  tliis  point  industries  are  more  or  less  congested 
and  the  valley  is  thickly  poi»ulated,  becoming  more  so  as  the  mouth 
is  approached.  The  principal  towns  along  the  maiir  stream,  going 
.southwai'd,  are  Jamestown,  Greenville,  Sharp'fwille,  Sharon,  South 
Sharon,  or  Farrell,  Pulaski  and  Few  Castle,  ihe  combined  popula- 
tion of  which  is  approximately  75,000.  Some  of  these  towns  obtain 
tlieir  water  .sui»ply  from  the  Sheuango  river  and  the  stream  is  very 
largely  used  by  the  steel  plairts,  lailroads  and  other  industries  which 
are  nirmei-ous  in  this  valley.  A small  ammrut  of  water  power  only 
is  developed  on  this  sG  eain,  largely  at  grist  and  flour  mills,  the  total 
installation  not  amounting  to  over  (iOO  liorsepower. 

The  mean  annual  precipitation  over  the  upi)er  portion  of  this 
watershed  is  about  -10  inche.s,  decreasing  as  the  mouth  is  ajtproached. 

The  discharge  of  the  stream  lias  been  measured  .since  September, 
1909,  at  Sharon,  Pa.,  and  at  Turner ville,  Crawford  county,  since 
February  1,  1912.  Additional  stations  were  established  in  September 
and  Decendier,  1913,  on  the  Slienaugo  river  at  Sliaigtsville  and  tlie 
Little  Shenango  river  at  Salem. 


OHKJ  BASrN^STATrUX  NO,  29. 


SHENANGO  RIVER  AT  TURNERVILLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — On  single  span,  steel,  through-truss,  highway  bridge 
at  Turnerville,  Crawfoid  county,  the  bridge  having  a total  span  of  105 
feet. 

RECORDS  AVAILABLE — Discharge  comj)lete  from  February  1, 
1912,  to  December  31,  1913. 
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JUvAlNAGE  AliEA — 152  .square  miles. 

GAGE — A staiidai  d cliaiii  jiage  is  fastened  to  the  downstream  hand- 
rail; the  length  of  chain  is  21.55  feet.  The  elevation  of  zero  is  970 
feet  above  mean  .sea  level.  Bench  Alark  No.  1 is  a chisel  mark  on. 
scniili  end  of  card  ahniment,  elevation  987. (tSl  feet  above  mean  sea 
level,  or  17.081  feet  above  gage  datum.  Tlie  gage  is  read  by  S.  A.  Mar- 
vin, an  automatic  gage  in  connection  with  a weir  above  the  bridge 
was  established  October  9,  1913,  to  sui)idenient  the  gage  lieights  at 
the  highway  bridge. 


J)lSCHAB<iE  MEASUJtEMENTS — Taken  from  the  downstream 
side  of  the  bridge  and  by  wading  at  rillle  during  low  stages.  The  initial 
point  for  soundings  is  top  edge  east  alnitment,  downstream  side. 

CHANNEL — The  channel  is  straight  for  200  feet  above  and  below 
the  station.  The  light  hank  overflows  dnnng  extreme  ticods,  wl.i’e 
the  left  bank  is  high  and  not  snliject  to  overflow.  The  bed  is  com- 
posed of  gravel. 


REMARKwS — A staff  gage,  located  on  the  downstream  side  of  the 
east  abutment  and  graduated  from  0 to  10  feet,  is  read  during  frozen 
periods;  the  elevation  of  zero  of  this  gage  is  970  feet  above  mean  sea 
level. 


DISCHARGE  TABLE  FGK  SHENANGO  RIVER,  AT  TURNERVILLE, 
CRAWFORD  COUNTY,  FROAI  FEB.  1,  1912  TO  DEC.  31,  1913. 


Gage  height.  1 

i 

Discharge.  j 

1 

![ 

1 

Gage  lieight.  j 

1 

1 

Discharge.  j 

i 

1 

Gage  height. 

Discharge.  j 

1' 

1 , 

Gage  height,  j 

1 

i Discharge. 

Gage  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.00 

0.8 

5.00 

126 

7. 00 

442 

9.00 

970 

11.00 

1682 

.10 

1 
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13S 
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1.5 
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.30 
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.30 
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.30 
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.30 
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.50 
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.50 
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1225 
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.90 

16 
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22 

6.00 
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I 
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ICE  DISCHARGE  TABLE  EOR  SHENANGO  RIVER,  AT  TURNERVILLE, 
CRAWFORD  COUNTY,  FROM  FEB.  1,  1912  TO  MAR.  20,  1912  AND  FEB. 
7 TO  MAR.  9,  1913. 
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36 
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.60 

41 

.50 
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47 

.60 
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.50 
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.80 

53 

.70 
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.60 
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.50 
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ESTIMATED  MONTHLY  DISCHARGE  OP  SHENANGO  RIVER,  AT  TUR- 
NERVILLE,  CRAWFORD  COUNTY,  PA. 

(Drainage  area  square  miles.) 


Iiischar 

ge  iu  sjecouil-feet. 

K iiiuoff. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
liei'  ^qual•e 
mile. 

jJeptU  ill 
iuclies. 

1913. 

2300 

220 

1030 

6.776 

7.812 

90 

0.592 

0.616 

5100 

958 

6.303 

7.267 

540 

44 

178 

1.171 

1.306 

127 

49 

0.322 

0.371 

44-2 

14 

95 

0.625 

0.69S 

459 

24 

150 

0.9S7 

1.138 

20 

S 

12 

0.079 

0.091 

26 

10 

0.066 

0.074 

126 

10 

41 

0.270 

0.311 

1950 

59 

378 

2.4S7 

2.775 

226 

SI 

143 

0.941 

1.0S5 

5100 

261 

1.718 

23.544 

Note.— Feb.  7th  to  March  9th  river  frozen,  discharge  taken  from  ice  curve. 


OHIO  BASIN— STATION  NO.  30. 
SHENANGO  RIVER  AT  SHARON,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — At  single  span,  steel,  tlirougii-ti-uss  highway  bridge  at 
Chestnut  Street,  Sharon,  Mercer  Co. 

RECORDS  AVAILABLE — Discharge  complete  from  August  1, 
1909,  to  December  31,  1913. 

DRAINAGE  AREA — Oil  scpiare  miles. 

GAGE — A stah  gage  v,as  originally  iastened  to  cribbing  on  the 
right  hank  of  the  river  about  fifty  feet  above  the  Chestnut  Street 
bridge.  This  gage,  however,  was  washed  out  by  high  water  and  since 
then  the  gage  heights  have  been  obtained  by  measuring  from  the  hand- 
rail to  the  water  suiface  widi  a steel  tape  and  plumb-hob.  The  eleva- 
tion of  zero  of  the  stall  gage  was  SIO  feet  above  mean  sea  level.  Bench 
Mark  No.  1 is  U.  S.  G.  S.  bronze  tablet  on  southeast  abutment  of 
Chestnut  Street  bridge,  elevation  S.55.92  feet  above  mean  sea  level. 
The  gage  heights  are  obtained  bv'  employes  of  the  Carnegie  Steel 
Company. 

DISCHARGE  MEASUREMENTS — Taken  from  Mill  Street  and 
State  Street  bridges.  The  initial  point  for  soundings  on  the  Mill 
Street  bridge  is  end  of  handrail,  right  side,  looking  downstream 
(measurements  from  upstream  side).  The  iuital  point  on  the  State 
Street  bridge  is  top  of  left  abutment  ( measurements  from  the  down- 
stream side).  During  former  years  discharge  measurements  were 
taken  from  the  Carnegie  Plate  Girder  bridge,  and  the  Upper  Wheat- 
land  bridge. 
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CITANXEL — The  ehaiiiiel  is  sti'aiglit  above  and  below  the  station 
for  500  feet.  The  lianks  are  approximately  12  feet  above  the  river 
bed.  The  bed  is  composed  of  gravel  and  dirt. 


DISCHARGE  TAP.LE  FOR  SHENANGO  RIVER.  AT  SHARON, 
COUNTY,  FROVI  AUG.  1,  1909  TO  HARCH  23,  1913. 


MERCER 


Gage  height. 

o 

tc 

o 1 

« 1 

'S 

o 

tD 

rt 

O 

Discharge. 

1 Gage  height. 

Discharge. 

Gage  height. 

j 

Discharge. 

! 

Gage  height. 

1 

j Discharge. 

Feet. 

See.  ft. 

Feet. 

1 

Sec.  ft.  1 

Feet. 

! 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1.70 

20' 

.10 

655  1 

.50 

2190 

.90 

T'oSo 

.30 

10478 

.80 

23 

.‘-■0 

700 

.60 

22S0 

9.00 

5740 

.40 

10684 

.90 

27 

.30 

745 

.70 

2375 

.10 

5946 

.50 

10.8.90 

2.00 

30 

.40 

792 

.80 

2470 

.20 

6152 

.60 

1109G 

.10 

37 

.50 

840 

.90 

2575 

.30 

6358 

.70 

11302 

.20 

46 

.60 

890 

. 7.00 

2680 

.40 

6564 

.80 

11508 

.30 

63 

.70 

940 

.10 

2790 

.50 

6770 

.90 

11714 

.40 

87 

.80 

990 

.20 

2900 

.60 

6976 

12.00 

11920 

.50 

112 

.90 

1040 

.30 

3020 

.70 

7182 

.10 

12126 

.60 

138 

5.00 

1095 

.40 

3140 

.80 

7388 

.20 

12332 

.70 

164 

.10 

1150 

.50 

3270 

.90 

7594 

.30 

12538 

.80 

190 

.20 

1210 

.60 

3100 

10.00 

7800 

.40 

12744 

.90 

218 

.30 

1270 

.70 

3535 

.10 

8006 

.50 

12950 

3.00 

248 

.40 

1335 

.80 

3670 

.23 

8212 

.60 

13156 

.10 

278 

.50 

1400 

.90 

381-5 

.30 

8418 

.70 

13362 

.20 

310 

.60 

1470 

8.00 

3960 

.40 

8624 

.80 

13568 

.30 

343 

.70 

1540 

.10 

4120 

.50 

8830 

.90 

13774 

.40 

376 

.80 

ICIO 

.20 

4280 

.60 

9036 

13.00 

13980 

.50 

411 

.90 

1685 

.30 

! 4440 

.70 

9242 

.50 

15010 

.00 

1 448 

6.00 

1 1760 

.40* 

4610 

.80 

9448 

14.00 

16040 

.70 

1 486 

.10 

1840 

.50 

4780- 

.90 

9654 

.50 

17070 

.80 

527 

.20 

1 1920 

.60 

1 4960 

11.00 

9860 

15.  CO 

isino 

.90 

669 

.30 

, 2010 

.70 

: 5150 

.10 

10066 

.50 

19140 

4.00 

612 

.40 

1 2100 

.80 

j 5240 

.20 

1 10272 

16.00 

20160 

DISCHARGE  TABLE  FOR  SHENANGO  RIVER,  xVT  SHARON,  MERCER 
COUNTY,  FROM  MARCH  24,  1913  TO  DEC.  31,  1913. 


Gage  height. 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

See.  ft. 

Feet. 

Sec.  ft. 

1.70 

20  1 

.40 

805 

.80 

23 

.50 

858 

.90 

26  1 

.60 

911 

2.00 

31 

.70 

965 

.10 

40 

.80 

1020 

.20 

52 

.90 

1077 

.30 

67 

5.00 

1133 

.40 

84 

.10 

1192 

.50 

104 

.20 

12:1 

.60 

12.7 

.30 

1311 

.70 

153 

.40 

1374 

.80 

ISO 

.50 

1438 

.90 

208 

.60 

1502 

3.00 

237 

.70 

1570 

.10 

267 

.80 

1638 

.20 

297 

.90 

1707 

.30 

328 

6.00 

1777 

.40 

360 

.10 

1850 

.50 

396 

.20 

1922 

.60 

432 

.30 

2000 

.70 

472 

.40 

2078 

.80 

513 

.50 

2155 

.90 

559 

.60 

2239 

4.00 

605 

.70 

2321 

.10 

654 

.80 

2405 

.20 

702 

.90 

1 2491 

.30 

753 

7.00 

2578 

Gage  height. 

1 

. 1 

j Discharge.  | 

5 

0 

01 
bD 

C3 

0 

Discharge. 

Gage  height. 

Discharge. 

Feet. 

See.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

.10 

2670 

.80 

6690 

.50 

11 330 

.20 

2763 

.90 

5840 

.60 

lir.64 

.30 

2860 

10.00 

6000 

.70 

11798 

.40 

2955 

.10 

6170 

.80 

12032 

.50 

3060 

.20 

6340 

.90 

12266 

.60 

3145 

.30 

6515 

13.  CO 

12500 

.70 

3240 

.40 

6700 

.10 

12734 

.80 

,3340 

.50 

6890 

.20 

12968 

.90 

3440 

.60 

7100 

.30 

13202 

8.00 

3540 

.70 

7310 

.40 

13436 

.10 

3640 

.80 

7520 

.50 

13670 

.20 

3743 

.90 

7730 

.60 

13904 

.30 

3870 

11.00 

7940 

.70 

14138 

.40 

3960 

.10 

8160 

.80 

14372 

.50 

4070 

.20 

8380 

.90 

14606 

.60 

4180 

.39 

8600 

14.00 

14840 

.70 

4290 

.40 

8820 

.10 

15074 

.80 

4405 

.50 

9040 

.20 

15308 

.90 

4525 

.60 

9260 

.30 

15542 

9.00 

4645 

.70 

9480 

.40 

15776 

.10 

4768 

.80 

9700 

.50 

16010 

.20 

4890 

.90 

9930 

.60 

16244 

.30 

5015 

12.00 

10160 

.70 

16478 

.40 

5145 

.10 

10394 

.80 

16712 

.50 

5280 

.20 

10628 

.90 

16946 

.60 

5413 

.30 

10862 

15.00 

’ 17180 

.70 

5550 

.40 

1 11096 

1 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  SHENANGO  RIVER,  AT  SHARON,  MERCER  COUNTY,  PA. 


295 


.2 

Q 

a 

o 


a 

o 


a 

a 


a 

o 


iiiig  sslii  llilii  Ssiis  iiSsI  iaali  a 


sssss  ssaso  ossss?  sssse  s 

ccMcocow  co«cococ^  (TcCcocoTf  coc’icOMco  ccccrtco-^  -^coeOMf^  W 


assai  ll|||  ||i|g  piis  SiSsi 


sasas  ssssa  ssaaa  sssas  ssssss  ssssfi 

cslcic-jcicq  cjiMC^icMCO  MCOiTsooco  <?5t~«j>»nLr5  eococoeoco 


;¥SSS  SSSS3  ssaas  sgggg  S^ssl  I 


3SSS^  gs^SSS  S8SS3  ®S2oo  gSSLS  SJSiaaS  S 

c-j  ?i  c-i  5^  c-i  Cl  c<I  c-i  c<i  c-i  ciclcicjci  ocicicici  ciciciMco  ccccciccco  cti 


ggssa  assays  asssas  assas 


ggsgg  sasas  ; 

I-H  i4  r4  »-H  T-<  T-i  r-H  i4  ,-H  rH  rH  W cl  i-i  i-H  ,-H  Cl  .-(  Cl  Cl  Cl  Cl  Cl  Cl  Cl  • 


aaasa  saagci  sssaa  saaa^;  a 


-^5 

ss-3sas 

asgss 

gaggs 

Sg'cSfSS 

sagas 

ggggs 

s 

O 

Cl  Cl  Cl  Cl  Cl 

Cl  d Cl  Cl  Cl 

d Cl  Cl  1— 1 T-H 

T-  W r-i  Cl  Cl 

Cl  d Cl  Cl  d 

ci 

i 

Q 

aaaSs 

ialie 

iailli 

aa°5;i 

gsagg 

sggss 

a 

z: 

ssasa 

aggas 

fsaggs 

gggss 

gssaa 

agsag 

g 

CO  CO  CO  CO  01 

CO  CO  CO  CO 

CO  CO  CO  CO  CO 

C 1 C CO  CO  Cl 

Cl  d Cl  d Cl 

Cl  C'.  Cl  Cl  Cl 

Cl 

H 

Z 

.2 

O 

“lags 

aaaaa 

aSal- 

gg^sa 

gssga 

aiaii 

g 

a 

sgass 

sasgg 

S S ^ ID  d 

ssasa 

ssaag 

o 

Cl  d cl  d <M 

d Cl  d Cl  Cl 

d d Cl  Cl  d 

d d d d Cl 

d d d d Cl 

d CO  CO  CO  CO 

i>^ 

< 

iiiaa 

194 
169  1 
158 
148 
132 

s““as 

a«gaa 

gggaS 

109 

169 

414 

468 

421 

1 

a 

sassas 

aggsa 

ssggg 

ggsss 

g 

C 

CO  CO  CO  CO  Cl 

Cl  d d d d 

d Cl  d d Cl 

d d d Cl  Cl 

Cl  d d d d 

Cl  Cl  CO  CO  CO 

CO 

S 

c 

1910 

1420 

1230 

1090 

987 

S26 

728 

039 

936 

4.56 

sSiii 

IllSi 

asagg 

Siiii 

a 

saasa 

assas 

agggg 

assisri 

sgggg 

sssss 

: 

o 

CD  lA  lA  -c  -O' 

tT  T*I  -.yc  CO  CO 

~ T}*  Tj*  rr' 

CO  CO  CO  CO 

CO  CO  Cl  d d 

d d CO  CO  CO 

g 

1 

pal| 

isgii 

1 1960 

■ 2230 

2330 
2470 
2120 

1560 
, 1190 

i 965 

1 787 

651 

l|g|| 

! 23400 
: 19300 
14300 
7540 
3680 

2400 

K 

ssasa 

saaas 

33Sga 

asass 

assss 

gsssa 

g 

O 

lO  rt-  Tj<  -rt* 

CO  uo 

CO  -X-  CD  (ID  «5 

uo  Lo  -(f  -r  -o* 

CO  CO  CO  oo  ^ 

^ CD  CO  O (>Ci 

CD 

FEB. 

i 

saagi 

iiaii 

iiisi 

assig 

liiis 

%m : ; 

tn 

sasss 

SSS3S 

gsssg 

ggaas 

E2gg  ; : 

o 

coco  CO  CO 

coco  coco  CO 

CO  Cl  d d Cl 

d ci  d d CO 

CO  -c  CO 

CO  • • 

a 


Hill  iiiii  illii 


iisii 


iiiii  iip^  g 


asagg 

UC  llC  ITS  L^i  uo 


gasg33 

>f5  CO  O ^ Cl 


SSggSfl 

CO  Cl  C^  L-  *o 


cr  Cl  Cl  Cl  oo 


aassig 

00  CO  c- 


a 

cc  lo  »A  -r  -a- 


< 


-.  Cl  CO  U-5  CO  t'"  ^ Cl  O r-i  a I CO  -t*  irs  O I-  o 


3S  g 


ESTIMATED  MONTHLY  DISCPIAROE  OF  SHENANGO  RIVER,  AT 
SHARON,  MERCER  COUNTY,  PA. 

( D raluiKje  area  611  square  miles. J 


Discharge  in  Second  feet. 

lluii-off. 

MOXTLI. 

Maximum. 

Miniiniim. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

Jaiiuarv,  

losati 

754 

37SO 

0.1S7 

7.133 

rebniary,  

199{> 

198 

458 

0.750 

0.781 

Marci) 

23^0.) 

444 

3S70 

G.334 

7.302 

April,  

1910 

186 

637 

1.043 

1.163 

Muy 

46S 

70 

208 

0.310 

0.392 

June,  

G30 

40 

147 

0.241 

0.269 

.Tilly 

Ml 

50 

260 

0.420 

0.491 

Auffiist,  

07 

0-) 

36 

0.079 

0.06S 

Sopteniher,  

42 

24 

20 

0.047 

0.053 

Uctobcr,  

527 

34 

121 

0.198 

0.229 

Novoinber,  

46S0 

127 

1040 

1.702 

1.899 

December 

707 

249 

423 

0.G92 

0.797 

The  year,  

23100 

22 

917 

1.502 

20.577 

NESHANNOCK  CREEK. 

DESCRIPTION  OF  RASIN. 

Ke.sliaiiiiock  creek,  llie  largest  triluitary  of  the  Slieiiaiigo  river, 
drains  ap])i'Oxiniately  1145  s(iuare miles  in  Mercer  and  Lawrence  coun- 
ties. Rising  in  and  passing  lliiough  jininerous  extensive  swamp 
areas,  in  the  central  ami  eastern  parts  of  Mercer  county,  its  two 
blanches,  (')tter  and  IMill  creeks,  join  near  Mercer  borough,  and  the 
main  stream  then  follows  a general  southerly  direction  for  about  23 
miles  to  its  mouth  at  Kew  Castle,  Lawrence  county,  the  general  out- 
line of  the  watershed  being  pear  shaped.  The  upper  sections  of  this 
sti’cam  in  Mercer  county  How  through  a deforested,  rolling  country, 
in  which  farming  and  some  bituminous  coal  mining  is  carried  on. 
The  stream  is  sluggish  in  its  upper  portions,  and  the  basin  is  covered 
to  a great  deiith  by  dejmsits  of  glacial  drift,  but  up'ou  entering  Law- 
rence connt3L  it  becomes  a rapid  stream,  with  numerous  falls,  flowing 
through  a narrow  gorge  with  high,  steep  walls  of  sandstone.  From 
Hope  Mills,  Mercer  county,  (elevation,  1,107  feet)  to  New  Castle, 
(elevation,  799  feet),  a distance  of  20  miles,  the  rate  of  flow  is  about 
15  feet  ])er  mile.  The  chief  tributaries  are  Otter,  Mill  and  Little 
Neshannock  creeks.  Numerous  boroughs,  farming  and  mining  vil- 
lages lie  in  this  basin,  but  tlie  stream  is  not  used  for  domestic  water 
su])ply,  and,  to  a limited  extent,  for  industrial  purposes,  by  plants 
in  the  vicinity  of  its  mouth. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
15  inches. 

The  discharge  has  been  measured  since  August  9,  1909,  at  New 
Castle,  Pennsylvania,  near  the  mouth. 
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OHIO  BASIN— STATION  NO.  31, 


■NESHANNOCK  CREEK  AT  NEW  CASTLE,  PA. 


DESCRIPTION  OF  STATION. 

LOCATION — Oil  Jefferson  Street  bridge,  New  Castle,  Lawrence 
Co. 

RECORDS  AVAILABLE — Discharge  complete  from  Angnst  9, 
1909,  to  December  31,  1911,  and  discharge  measurements  and  gage 
heights  from  Jannaij'  1,  1912  to  December  31,  1913. 

DRAINAGE  AREA — 210  s(inare  miles. 

GAGE — A standard  chain  gage  is  fastened  to  the  downstream  hand- 
rail of  the  bridge.  The  elevation  of  zero  is  arbitrary.  The  length  of 
chain  from  the  bottom  of  the  weight  to  the  marker  is  19.5.5  feet. 
Bench  Mark  No.  1 is  a cross  on  the  bridge  wall,  left  side  of  bridge, 
elevation  6.82  feet  above  gage  datum.  Bench  Mark  No.  2 is  a cross 
within  a quarter  circle  on  the  outer  downstream  corner  of  the  right 
bridge  seat,  elevation  11.53  feet  above  gage  datum.  The  gage  is  read 
twice  daily  by  an  employee  of  the  Carnegie  Steel  Company. 

DISCHARGE  MEASUREMENTS — Taken  from  the  downstream 
side  of  the  bridge  and  by  wading  either  above  or  below  the  bridge. 
The  initial  point  for  soundings  is  face  of  left  abutment,  downstream 
side  of  bi’idge. 

CHANNEL — The  channel  above  and  below  the  station  is  straight 
for  ^ mile  and  300  yards  lespectively.  Both  banks  are  liigh  but  over- 
flow during  extreme  higli  water.  The  bed  is  composed  of  stones, 
mud  and  slime. 

REMARKS — At  extreme  high  stages  in  the  Shenango  river  the 
water  may  be  backed  to  near  tlie  -Jefferson  Street  Bridge. 


DISCHARGE  MEASUREMENTS  OF  NESHANNOCK  CREEK,  AT  NEW 
CASTLE,  LAtVRENCE  COUNTY,  PA, 

(Druinage  area  2'i0  square  miles.) 


DAILY  .IIDAN  GAGE  HEIGHTS  OE  NESHANNOCK  CREEK,  AT  NEW  CASTLE,  LAIVRENCE  CO.,  PA. 
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♦Back  water  from  Shenango  Kiver.  tCreek  frozen  at  gage. 


SLIPPIRY  ROCK  CREEK. 


DESCRIPTION’  Ui  EASIN’ . 

Slipper-}-  Rock  creek,  the  largest  tribrrtary  ot  Currnoqrreuessiiig 
creek,  drains  approximately  403  siprare  miles  in  Brrtler,  Mercer  and 
Lawrence  counties.  Several  branches  rise  in  the  north  central  por- 
tion of  Butler  county,  and  come  together  to  form  the  main  stream 
near  Branchton,  Brrtler  comity.  The  main  stream  flows  in  a general 
southwesterly  direction  following  a tortuous  corrrse,  its  total 
length  being  approximately  43  miles.  In  the  central  section  of  the 
stream  the  valleys  are  broad  and  largely  cirltivated,  as  are  the  hills, 
the  current  being  sluggish  and  flowing  between  gently  sloping  banks, 
with  wide  plains  bordering  it  on  either  .side.  After  the  stream  enters 
Lawrence  county,  the  broad  valleys  contract  to  a narrow  gorge,  and 
the  low  sloping  banks  are  replaced  by  high  clilfs  of  rrrassive  sand- 
stone, and  the  hitherto  gently  flowing  streams  becomes  a rapid  tor- 
rent. 

The  elevation  of  the  stream  at  its  sorrrce  is  approximately  4,400 
feet  above  mean  sea  level,  arrd,  at  Kiester.s,  44  miles  below,  the  eleva- 
tion is  1,150  feet,  prodrrciug  a slope  of  18  feet  per  mile.  From  Kiesters 
to  Kenrredy’s  Mill,  elevation  1,040,  the  stream  flows  through  a gently 
sloping  valley  for  a distance  of  17  miles,  having  a slope  of  approxi- 
rrrately  6 feet  per  mile.  After  leaving  Kenned}- ’s  Mill,  the  creek  enters 
the  gorge  which  contimres  almost  to  its  mouth,  (elevation  580  feet) 
a distance  of  approximately  12  miles,  with  a fall  of  approximately 
39  feet. 

The  only  tribrrtary  of  any  importance  is  Muddy  creek,  which  enters 
it  from  the  east  in  Butler  corrnty,  although  there  are  many  small 
tributaries  entering  it  in  Lawrence,  Butler  and  Mercer  corrnties. 

The  domestic  water  srrpply  for-  Ellwood  City  and  vicinity  is  ob- 
tained frorrr  Slippery  Rock  creek  at  its  mouth.  The  water  power  of 
the  creek  is  irsed  by  uumerorrs  grist  mills. 

The  mearr  auniral  precipitaliorr  over  the  headwaters  of  the  stream 
is  from  40  to  45  inches,  and  over  the  lower  reaches  from  35  to  40 
inches. 

The  discharge  lias  Ireeri  measrrred  since  Janrraiy  1,  1912,  near  Wur- 
terrrburg,  approximately  2 miles  above  the  mouth. 
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OHIO  BASIN— STATION  NO.  32. 


SLIPPERY  ROCK  CREEK  AT  WURTEMBURG,  PA. 


DIISCKIPTION  OF  STATION. 


]A)CATIOX — On  liigliwa}'  bridge  across  Sliitpery  Rock  creek  at  the 
north  end  of  Wnitembnrg,  Lawrence  Co. 

JkECORDS  AVAILABLE — Discharge  complete  from  January  1, 
1012,  to  December  31,  1013. 

DRAIXAOE  AREA — 100  stpiare  miles. 

CAGE — A standard  chain  gage  is  fastened  to  the  ui>stream  side  of 
the  bridge.  The  elevation  of  zero  is  817.03  feet  above  mean  sea  level. 
The  length  of  chain  from  the  bottom  of  tlie  weight  to  the  marker  is 
30.00  feet.  Bench  Mark  Xo.  1 is  the  U.  S.  Geological  Survey  bench 
in  northwest  abntment  (aluminum  tablet  stamped  “851  ADJ  1903,”) 
elevation  850.231  feet  al)ove  mean  sea  level.  Tlie  gage  is  read  twice 
daily  by  Jacob  Boots. 


DISGUARGE  MEASURE5IEXTS— Taken  from  the  upstream  side 
of  the  bridge.  The  initial  point  fur  soundings  is  the  west  end  of  the 
north  guardrail. 

CLIAXXEL — The  channel  above  and  below  the  station  is  straight 
for  onelialf  mile  above  and  000  feet  lielow.  Both  banks  rise  abruptly. 
The  bed  is  composed  of  gravel. 


DISCHARGE  MEASUREMENTS  OF  SIAPPERY  ROCK  CREEK,  AT  WUR- 
TEMP.URG,  LAWRENCE  COUNTY,  PA. 

(Drainage  area  'lOO  square  miles.) 


Gage  height. 
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DISCHARGE  TABLE  FOR  SLIPPERY  ROCK  CREEK,  AT  WURTEMBURG, 
LAWRENCE  COUNTY,  FROM  JAN.  1,  1912. 
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2.00 


.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90  I 
3.00 


1 

Discharge.  j 

i 

1 

1 ^ 

tr 

o 

o 

tc 

es 

O 

Discharge. 
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DAIIjV  .MIOAN  CAOE  HEIGHTS  AND  DISCHARGES  OF  SLIPPIOUY  ROC’K  CREEK,  AT  WUKTEiMP.UIvG  LAWRENCE 

COUNT  A,  PA. 
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ESTIMATED  MOXTUI.Y  DISCHARGE  OF  SLIPPERY  ROCK  CREEK,  AT 
AYURTEMRURG,  LAAYREXCE  COUXTY,  PA. 

(Drainatje  area  J/OO  square  miles.) 


MONTH. 

Discharge  in  Second-feet. 

Ilun-off. 

Maximum. 

Minimum. 

' 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1913. 

i 

January 

9650 

674 

2640 

6.600 

7.609 

Ft*bruar\ 

33?.0 

369 

743 

1.S58 

1.935 

March 
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7. 868 

A)ir;i,  
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0.855 
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October 
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November 
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2.616 

December,  
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1.647 

j'ho  year,  

17SOO 

44 
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26.555 

4 


miscellaneous  discharge  measurements  made  during  1913 
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Allegheny  River — Description  of  basin,  189 

Allegheny  River  at  Kittanning,  Pa. 

Description  of  station,  230 

Discharge,  231 

Allegheny  River  at  Red  House,  N.  Y., 

Description  of  station,  190 

Discharge,  191 

Analomink  Creek — Description  of  basin,  30 

Analomink  Creek  at  Henryville,  Pa., 

Description  of  station,  31 

Discharge,  32 

Bald  Eagle  Creek — Description  of  basin,  114 

Bald  Eagle  Creek  at  Beech  Creek,  Pa., 

Description  of  station,  122 

Discharge,  123 

Bald  Eagle  Creek  at  Milesburg,  Pa., 

Description  of  station,  115 

Discharge,  116 

Big  Loyalsock  Creek — Description  of  basin,  138 

Big  Loyalsock  Creek  at  Forksville,  Pa  , 

Description  of  station,  139 

Discharge,  139 

Big  Swatara  Creek — Description  of  basin,  176 

Big  .Swatara  Creek  at  Jonestown,  Pa., 

Description  of  station,  177 

Discharge,  177 

Blacklick  Creek — Description  of  basin,  237 

Blacklick  Creek  at  Blacklick,  Pa., 

Description  of  station,  238 

Discharge,  239 

Brandywine  Creek — Description  of  basin,  69 

Brandywine  Creek  at  Chadds  Ford,  Pa., 

Description  of  station,  59 

Discharge,  60 

Brodheads  Creek — Description  of  basin,  S4 

Brodheads  Creek  at  Analomink,  Pa., 

Description  of  station,  35 

Discharge,  35 
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rtrokeiistraw  Creek — I)escriptiou  of  basin,  200 

J!i'cikenstr;nv  Creek  at  Youngville,  Pa., 

Description  of  station,  200 

Discharge,  201 

Dul'falo  Creek — Description  of  basin,  140 

Duffalo  Creek  near  Lewisburg,  Pa., 

Description  of  station,  141 

Discharge,  142 

Dushkill  (P>ig')  Creek — Descripiiou  of  basin,  27 

Diishkill  (F.ig)  Creek  at  Shoemakers,  Pa., 

Description  of  station,  27 

Discharge,  28 

Casselinan  River — Description  of  basin,  270 

Casselnian  River  at  Contlneinje,  I’a,, 

Description  of  station,  273 

Discharge,  273 

Casselnian  River  at  Markleton,  Pa., 

Descriiitiou  of  station 271 

Discharge,  272 

Clnait  River — Description  of  basin,  2.58 

Cheat  River  near  iMorgantown , W.  Va., 

Desci'iirtion  of  station 259 

Discharge,  260 

Chemung  River — Description  of  basin,  74 

Cheniung  River  at  Chemung,  N.  Y., 

Description  of  station,  75 

Discharge,  76 

Chenango  River — Descrijition  of  basin,  70 

Chenango  River  near  Chenango  Forks,  N.  Y'., 

Description  of  station,  71 

Discharge,  72 

Chest  Creek-  ]>escriptioii  of  basin,  94 

Cliest  Ci'eek  at  St.  Lu,  Pa., 

Description  of  station,  95 

Discliarge,  96 

Clarion  River — Ilescriptiou  of  basin,  222 

Clarion  River  at  Clarion,  Pa., 

Description  of  station,  223 

Discharge,  224 

(.'leartiehl  Creek — Description  of  basin,  101 

(’leartield  Creek  at  Dimeling,  I’a., 

Description  of  station,  101 

Discharge,  102 

('onewan.go  Creek — Description  of  basin,  197 

Conewango  Creek  at  Frewsburg,  N.  Y^., 

Description  of  station,  198 

Cage  heights,  199 

Conodogninet  Creek — l>escriptiou  of  basin,  163 

C'onodogninet  Creek  at  Itryson’s  Rridge,  Pa., 

Description  of  station,  164 

Discharge,  164 

Crooked  Creek — Description  of  basin,  233 


Crooked  Creek  at  Hilemau's  Farm,  Pa., 

Description  of  station,  234 

Discharge,  235 

Cussewago  Creek — Description  of  basin,  212 

Cussewago  Creek  above  Meadville,  Pa., 

Description  of  station,  213 

Discharge,  213 

Darby  Creek— Description  of  basin,  56 

Darby  (^'reek  at  Lansdowne,  Pa., 

Description  of  station,  56 

Discharge,  57 

Delaware  Kiver— Description  of  basin,  23 

Delaware  River  at  Port  Jervis,  N.  Y., 

Description  of  station,  24 

Discharge,  25 

Delaware  River  at  Riegelsville,  N.  J., 

r>escription  of  station,  53 

Discharge,  54 

Delaware  (East  Branch)  River— Description  of  basin,  9 

Delaware  (East  Branch)  River  at  Fish  Eddy,  N.  Y., 

Description  of  station,  10 

l>ischarge,  10 

Delaware  (West  Branch)  River— Description  of  basin,  5 

Delaware  (West  Branch)  River  at  Hale  Eddy,  N.  Y., 

Description  of  station,  5 

Discharge,  • • 6 

Discharge  measurements  (miscellaneous),  304 

Driftwood  Branch  Sinneinahoning  Creek— Description  of  basin,  106 

Driftwood  Branch  Sinnemahoning  Creek  at  Sterling  Run,  Pa., 

Description  of  station,  106 

Discharge,  107 

Dunkard  Creek — Description  of  basin,  262 

Dunk.ard  Creek  at  “Bobtown,”  Pa., 

Description  of  station,  263 

Discharge,  263 

East  Branch,  Delaware  River— Description  of  basin,  9 

East  Branch,  Delaware  River  at  Fish  Eddy,  N.  Y., 

Description  of  station,  10 

Discharge,  10 

Frankstown  Branch,  Juniata  River — Description  of  basin,  147 

Frankstown  Branch,  Juniata  River  at  Huntingdon,  Pa., 

Description  of  station,  148 

Discharge,  148 

French  Creek — Description  of  basin,  215 

French  Creek  at  Carlton,  Pa., 

Description  of  station,  216 

Discharge,  217 

French  (North  Branch)  Creek — Description  of  basin,  209 

French  (North  Branch)  Creek  at  Kimmeytown,  I’a., 

Description  of  station,  210 

Discharge,  210 
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Juniata  River — Description  of  basin,  159 

Juniata  River  at  Newiiort,  Pa., 

Description  of  station,  160 

Discharge,  161 

Juniata  (Frankstown  Branch)  River — Description  of  basin,  147 

Juniata  (Frankstown  Branch)  River  at  Huntingdon,  Pa., 

Description  of  station,  148 

Discharge,  148 

Juniata  (Raystown  Branch)  River — Description  of  basin,  144 

Juniata  (Raystown  Branch)  River  at  Saxton,  Pa., 

Description  of  station,  144 

Discharge,  145 

Kettle  Greek — Description  of  basin,  108 

Kettle  Creek  at  Leidy,  Pa., 

Description  of  station,  108 

Discharge,  109 

Kishacoquillas  Creek — Description  of  basin,  151 

Kishacf)quillas  Creek  at  Kulps,  Pa., 

Description  of  station,  152 

Discharge,  1.52 

Kiskiininitas  River — Description  of  basin, 245 

Kiskiniinitas  River  at  Avonmore,  Pa., 

Description  of  station,  246 

Discharge,  247 

Kinzua  Creek — Description  of  basin,  194 

Kinzua  Creek  at  Dewdrop,  Pa., 

Description  of  station,  195 

Discharge,  195 

Lackawanna  River — Description  of  basin,  82 

Lackawanna  River  at  Moosic,  Pa., 

Description  of  station,  86 

Discharge,  87 

Lackawanna  River  at  Scranton,  Pa., 

Description  of  station,  83 

Discharge,  84 

Laurel  Hill  Creek — Description  of  basin,  276 

Laurel  Hill  Creek  at  Confluence,  Pa., 

Description  of  station,  278 

Discharge,  279 

Laurel  Hill  Creek  at  Ursina,  Pa., 

Description  of  station,  277 

Discharge,  277 

Lehigh  River — Description  of  basin,  48 

Lehigh  River  at  South  Bethlehem,  Pa., 

Description  of  station,  49 

Discharge,  51 

Loyalhanna  Creek — Description  of  basin,  241 

I.oyalha.nna  Creek  below  New  Alexandria,  Pa., 

Description  of  station,  242 

Discharge,  243 
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Loyalsock  (Big)  Creek — Description  of  basin,  138 

liOyalsock  (Big)  Creek  at  Porksville,  Pa., 

Description  of  station,  139 

Discharge,  139 

Lycoming  Creek — Description  of  basin,  133 

Lycoming  Creek  near  Trout  Run,  Pa., 

Description  of  station,  134 

Discharge,  134 

McMichaels  Creek — Description  of  basin,  42 

Mcilichaels  Creek  above  Stroudsburg,  Pa., 

Description  of  station,  43 

Discharge,  44 

Miscellaneous  discharge  measurements,  304 

Monocacy  River — Description  of  basin,  183 

Monoeaey  River  near  Frederick,  Md., 

Description  of  station,  183 

Discharge,  184 

Moshannon  Creek — Description  of  basin,  103 

Moshannon  Creek  at  Winburne,  Pa., 

Description  of  station,  104 

Discharge,  105 

Neshannock  Creek — Description  of  basin,  296 

Neshannock  Creek  at  New  Castle,  Pa., 

Description  of  station,  297 

Discharge,  297 

North  Branch  Susquehanna  River — Description  of  basin,  65 

North  Branch  Susquehanna  River  at  Conklin,  N.  Y., 

Description  of  station,  66 

Discharge,  67 

North  Branch  Susquehanna  River  at  Danville,  Pa., 

Description  of  station,  91 

Discharge,  92 

North  Branch  Susquehanna  River  at  AVilkes-Barre,  Pa., 

Description  of  station,  88 

Discharge,  88 

North  Branch,  French  Creek — Description  of  basin,  209 

North  Branch,  French  Creek  at  Kimmeytown,  Pa., 

Description  of  station,  210 

Discharge,  210 

Oil  Creek — Description  of  basin,  206 

Oil  Creek  at  Rouseville,  Pa., 

Description  of  station,  206 

Discharge,  207 

Pine  Creek — Description  of  basin,  129 

Pine  Creek  at  AVaterville,  Pa., 

Description  of  station,  129 

Discharge,  130 

Pocono  Creek — Description  of  basin,  37 

Pocono  Creek  near  Stroudsburg,  Pa., 

Description  of  station,  37 

Discharge,  33 
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Kattlesiiake  IJrouk — 1 *escriptioii  of  basiu,  20 

Kattlesaake  Brook  at  rfiiriug  ]!rook,  Pa., 

Description  of  station,  21 

Discharge,  21 

Kaystowu  Branch,  Juniata  Kiver — Description  of  basin,  144 

liaystown  Branch,  Juniata  River  at  Saxton,  Pa., 

L>escription  of  station,  144 

Discharge,  145 

Red  Bank  Creek — I>escription  of  basin,  226 

Red  Bank  Creek  at  St.  Charles,  Pa., 

Description  of  station,  227 

Discharge,  228 

Shenaiigo  River — Description  of  basin,  288 

Shenango  River  at  Sharon,  Pa., 

Descrii)tion  of  station,  293 

Ldscliarge,  294 

Shen-nigo  River  at  Tiirnerville,  Pa., 

Description  of  station,  289 

i>i.scharge,  290 

Shohola  Creek — Description  of  basin,  17 

Shohola  Creek  at  lairds  I'alley  , I’a . , 

Description  of  station,  18 

Discharge,  19 

Sinnemahoning  (lOriftwood  Branch)  Creek — Description  of  basin,  106 

Sinnemahi.ining  (Driftwood  Branch)  Creek  at  Sterling  Run,  Pa., 

Description  of  station,  106 

Discharge,  107 

Slippery  Rock  Creek- -Description  of  basin,  299 

Slippery  Rock  Creek  at  IVurteinburg,  l‘a  . , 

Description  of  station,  300 

Discharge,  .*■. 300 

Spring  Creek — Description  of  basin,  118 

Spring  Creek  near  Bellefonte,  I’a., 

Description  of  station,  119 

Discharge,  120 

Sugar  Creek — Description  of  basin,  219 

Sugar  (.'reek  at  Wyattville,  Pa., 

Description  of  station,  220 

Discharge,  220 

Susijuehanna  River — Description  of  basin,  167 

Susquehanna  River  at  Harrisburg,  I’a., 

Description  of  station,  169 

Discharge,  170 

Susquehanna  (North  Branch)  River — Description  of  basin,  65 

Sus(|uehauna  (North  Branch)  River  at  Conklin,  N.  Y., 

Description  of  station,  66 

Discharge,  67 

Susipiehaiiua  (North  Branch)  River  at  Danville,  Pa., 

Description  of  station,  91 

Discharge,  92 

Susiiuehanna  (North  Branch)  River  at  Wilkes-Barre,  Pa., 

Description  of  station,  88 

Discharge,  88 
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Susquehanna  (West  Branch)  River — Description  of  basin,  97 

Susquehanna  (West  Branch)  River  at  Bower,  Pa., 

Description  of  station,  98 

Discharge,  99 

Susquehanna  iWest  Branch)  River  at  Clearfield,  Pa., 

Description  of  station,  100 

Gage  heights,  100 

Susquehaiina  (’West  Branch)  River  at  Bewi-sburg,  Pa., 

Description  of  station,  143 

Gage  heights,  143 

Susqiulianna  (4A'est  Branchi  River  at  Reuovo,  Pa., 

Description  of  station,  110 

Discharge,  Ill 

Susquehanna  (AVest  Branch)  River  at  AA'iHiamsport,  Pa., 

Description  of  station,  135 

, Discharge,  1.36 

Swatara  (Big)  Creek — Description  of  basin,  176 

Swataia  (Big)  Creek  at  Jonestown,  Pa., 

Description  of  station,  177 

Discharge,  177 

Tionesta  Creek — Description  of  basin,  203 

Tionesta  Creek  at  Butler  Bridge,  Pa., 

Description  of  station,  204 

Gage  heights,  205 

Turtle  Creek — Description  of  basin,  284 

Turtle  Creek  at  East  Pittsburgh,  Pa., 

Description  of  station,  285 

Discharge,  286 

Tuscarora  Creek — Description  of  basin,  155 

Tuscarora  Creek  near  Port  Royal,  Pa., 

Description  of  station,  156 

Discharge,  1,56 

Tygart  River — Description  of  basin,  2.54 

Tygart  River  at  Fetterman,  AA^,  A’a  . , 

Description  of  station,  2.5.5 

Discharge,  2.55 

AA'allenpaupack  Creek — Description  of  basin,  14 

AA^allenpaupack  Creek  at  Wilsonville,  I’a . , 

Description  of  station,  15 

Discharge,  10 

AATst  Branch,  Delaware  River — Description  of  basin,  5 

AA'est  Branch,  Delaware  River  at  Hale  Eddy,  N,  Y., 

Description  of  station,  5 

Discharge,  6 

West  Branch,  Susquehanna  River— Description  of  basin,  97 

AA’cst  Branch,  Susquehanna  River  at  Bower,  Pa., 

Description  of  station,  98 

Discharge,  99 

AA'est  Branch,  Susquehanna  River  at  Clearfield,  I’a., 

Description  of  station. 

Gage  heights,  
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West  P>i;uieh,  Susquehanna  River  at  IjewisViurg,  Pa., 

Description  of  station,  143 

Gage  heights,  143 

West  Pu'anch,  Susquehanna  River  at  Renovo,  Pa., 

Description  of  station,  110 

Discharge,  Ill 

West  Planch,  Susquehanna  River  at  Williamsport,  Pa., 

Description  of  station,  135 

Discharge,  136 

West  Fork  River — Description  of  basin,  250 

West  Fork  River  at  Enterprise,  W.  Va., 

Description  of  station,  251 

Discharge,  251 

Wyalusing  Creek — Description  of  basin,  78 

Wyalusiug  Creek  at  Wyalusing,  Pa., 

Description  of  station,  79 

Discharge,  79 

Yellow  Breeches  Creek — Description  of  basin,  172 

Yellow  Breeches  Creek  at  Olmsted’s  Mill,  Pa., 

Description  of  station,  173 

Discharge,  174 

Youghiogheny  River — Description  of  basin,  265 

Youghlogheny  River  at  Confluence,  Pa., 

Description  of  station,  266 

Discharge,  267 

Youghiogheny  River  at  Connellsville,  Pa., 

Description  of  station,  281 

Discharge,  282 
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